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Introduction

AFFECTED ENVI RONMENT

INTRODUCTION
Geotechnically suitable land for the deployment of M-X in the Nevada/Utah

region is shown in gray in Figure 3.1-1. Those areas in which there is currently most
interest are shown in black. Geotechnically suitable land in the Texas/New Mexico
region is shown in Figure 3.1-2. Environmental study area boundaries extend beyond
the geotechnical limits. The extent to which environmental study areas exceeded
the geotechnical limits varies according to the discipline under study.
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EXTENDED GEOTECH-NICALLY
SUITABLE AREAS

GEOTECHI~fCALLY SURABLE AREAS\

1781-C-1

Figure 3.1-1. Preferred (black) and extended (gray) geotechnically suit-
able areas in the Nevada/Utah study area.
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Introduction

REGIONAL ENVIRONMENT
NEVADA/UTAH
INTRODUCTION (3.2.1)

The following sections describe the natural and human environment of the
Nevada/Utah area. Included are descriptions of physical and biological resources:
Groundwater, Surface Water, Air Quality, Mining and Geology, Vegetation and Soils,
Wildlife, Aquatic Species, Protected Species, and Wilderness and Significant Natural
Areas. Discussion of the human environment covers: Employment, Income and
Earnings, Public Finance, Population and Communities, Transportation, Energy,
Land Ownership, Land Use, Native American Resources, Archaeological and
Historical Resources, and Construction Resources.

General Description of Study Area (3.2.1.1)

The region is located in the Basin and Range Province, with north- and south-
oriented mountain ranges separated by high desert valleys. Most valleys have an
interior drainage system; as a result, broad playas and alkali flats are common.
Terrain is rugged and relatively sparsely populated. Precipitation is minimal,
averaging about 8 in./yr. Agriculture is limited; the main rural economic activities
are mining and grazing.

Description of Other Projects (3.2.1.2)

Major anticipated activities in the region of influence are associated primarily
with min,-ral extraction and processing and/or electrical energy production. High

prices of fuel oil have encouraged the search for substitute fuels and technologies

semare the major anticipated energy production activities. Precious metals
prices have also increased dramatically, encouraging additional mining activities.

These circumstances are magnified in the region of influence. For example, in
the Nevada counties of Eureka, Lincoln, Nye, and White Pine, mining activities are
over 20 times as high as the national average.

Future projections have been separated into Baseline I and Baseline 2. The
first set of projections are essentially an extrapolation of 1967-1978 growth trends
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in the Nevada/Utah region of influence (ROO). As noted below, Baseline I includes
the following:

Baseline I

" Continuation of 1967-1978 growth trends
" Construction of Anaconda Nevada Molybdenum Project (Nye County)
" Metal mining Eureka, White Pine, and Lander counties
" Expansion of oil and gas
o Exploration in the Utah portion of the ROI

Baseline 2

" Baseline I
" White Pine County
" White Pine Power Project
o Reopening Kennecott Copper Company mine
" Millard County
o Intermnountain Power Project
o Continental Lines Cement Plant
o Brush Beryllium expansion
" Precision-built modular homes
" Martin-Marietta Cement Plant
" Juab County
" General Battery
" IJFCO Coal Loading Facility
" Beaver County
" Geothermal Power
" Molybdenum Mining
" Alunite mining and processing

Baseline 2, a high growth scenario, includes Baseline I plus the realization of
the additional future events given above. There is a degree of uncertainty regarding
each of these projects, though some may be more likely than others. The project
list was discussed and coordinated with the Utah State Planning Coordinator's Office
and University of Utah's Bureau of Business and Economic Research. This study's
Baseline 2 corresponds with their Baseline 3. Other Projects currently planned, but
not explicity assessed, include the following:

Allen Warner Valley Complex, 1985-88

0 Alton Mine, south Utah
o Warner Valley Power Plant, St. George, Utah
o Allen Power Plant, Clark County, Nevada
0 Coal Slurry lines from mine to plants
0 Transmission lines from plants to Southern California

Rocky Mountain Pipeline, proposed: 1985

Cove Fort Geothermal Power Plant, Millard County, Utah, 1984
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Reid Gardner Power Plant #14, Clark County, Nevada, 1983

Mountain Fuel Coal Gasification Plant, 1990

Valmy Power Plant, Valmy, Nevada, rnid-1980s

Mormon Mesa Solar Power Plant, proposed

In general, projects in addition to those considered for Baselines I and 2 were
not considered because either their effect on employment was expected to be
negligible, their probability of realization was deemed relatively low, or their
principal effects were expected outside the Nevada/Utah ROL.

In Nevada, major opportunities for development are anticipated in minerals
and energy production, particularly in the rural counties. In the Nevada study area,
four large projects are anticipated: the White Pine Power Project, reopening of
Kennecott Copper Company mine near Ruth, and metal processing in McGill, all
located in White Pine County; and the Anaconda Neva&, Molybdenum Project in Nye
County. Table 3.2.1.2-1 presents employment projections of these three projects.
Economic growth and changes will be pronounced in White Pine County from
cumulative effects of the two projects there; employment growth is projected to
equal as much as 5,800 jobs, over one-half of current county employment levels.

Fluctuations in the value of precious minerals can greatly affect the econo-
mics of Nevada's rural counties. Nevada mineral output dropped substantially fromn
1977 to 1978, largely because of the shutdown of Kennecott Copper Company mining
operati ons in White Pine County. Depressed copper prices and increased production
costs of meeting clean air regulations were the major factors in contributing toward
this closure. In 1978, gold replaced copper as Nevada's leading mineral commodity
for the first time in 50 years. Nevada ranked first in the nation in the production of
barite, magnesite, and mercury, and second in gold.

Although mining employment in rural counties is a small percent of the total,
the mining sector has major effects on other sectors of the economy, particularly
construction and manufacturing. In general, employment in the mining sector
includes only mineral extraction. Ore concentration is included in the manufac-
turing sector except in certain cases where the ore concentration process is located
on the mineral extraction site. B~asic metals refining is normally included in the
manufacturing sector.

Mining activities have strong backward linkages with the construction indus-
tr.Prior to development of a major mineral deposit, large numbers of construction

plants. These workers will require housing and other services, adding to the

construction impacts.

Economic activity is highly concentrated in mining in Eureka, Lincoln, Nye,
and White Pine counties. This concentration could well increase in the 1980-1990
decade, due to the recent escalation of the prices of gold, silver, and other precious
metals. Future development of opportunities would likely stress minerals develop-
ment.

3-7
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introduction

Current economic activities have centered on mineral production possibilities
in Nevada, particularly in the rural counties. Current minerals exploration in
Nevada is proceeding at an annual rate of over $100 million, and $15 million is being
spent on geothermal exploration. Although most geothermal exploration activities
have occurred outside of the Nevada RO! counties, this may be more an indicator of
feasible applications of geothermal energy than an indicator of potential geothermal
supplies. Increased economic activities in the ROT counties would tend to operate
together with increased exploration and development of geothermal resources.

In Utah, projected employment impacts of selected projects included in
Baselines I and 2 are presented in Table 3.2.1.2-2. It indicates that Intermountain
Power Project (IPP) is expected to have the largest effects, with a peak employment
of 3,200 jobs in 1986. However, the Pine Grove Molybdenum Project, with a
sustained employment level of 1,000 persons during operations, would also produce
significnat employment growth in a comparably rural setting.

Table 3.2.1.2-3 presents Nevada/Utah employment projections for Baselines I
and 2 for selected years through 1995. Growth diverges significantly only during the
first 5-year forecast period where under Baseline 2 total ROT employment reaches
802,700 in 1985, compared to 786,900 for Baseline 1. In either case, however,
annual employment growth forecasts are well below Nevada state's 5.7 percent
average rate over the 1967-1977 period, but above Utah's 3.5 average rate over the
same period (see Table 3.2.3.1-3). Subsequently, over the 1985-1990 period,
employment growth under Baseline 2 dips below that of Baseline 1. In this period
under Baseline 2, the economies of the Nevada/Utah ROI would be readjusting from
rapid project growth, particularly the build-up of White Pine Power and IPP during
the earlier forecast period. Over the 1990-1995 period, both employment growth
scenarios are projected to yield average annual growth rates of 2.0 percent.

Table 3.2.1.2-3 indicates that only slight changes are forecast in sectoral
employment shares over the forecast period. Only the percent of total ROT
employment in government is forecast to decline by more than one percent over the
entire 1980-1995 period, while only services' percent share is projected to increase
by more than one percent.

3-9)



Introduct ion

Tbl, 3. 2. 1. 2-2. Pro. ject ed cumu 1 zt. f \ve en) I oyment e ' fec ts of selected
mijor projects in Utah ROI counties, 1980-1990.

1180 191 1012 1993 19A4 1"45 1946 1-97 194 1 -19 'oq,- n10

- - - 1-30 1.171: 1.110 1 1 4o 1, 11.1 "1- .II. 11t.

... .,, ,0,. -9 0. 110 00 100 0o Io 110 100 I0 4-yar otro O I

d -1 11 .lan .

Ana-,mdx Il

1.4 , , 1-0 1,010 1,9) (,on 1,230 2,270 2, ?n-7 2,24 0 ,4

1.... 0 1711.01 0 1 ,, 00 1,00 3100 2,rA01 1,100 1,11) 1,100 MW al-fLr 1

mTo- an l 0000.

by -10 1on -

.. .. n 40 .0 no RO 80 90] 80 RO so Rn 1 -*'t -,rd."in.

Is. 140) 1. 0 100 100 10 170 2.20 1.700 2,20 2.400 -n

'0 14 120 120 90 40 40 130 ti0 130 910 
0
11n..lnr .110-

j~a 44~faot- no
I, ) '4 1 q93 690) 1.560 2,170 3.580 3.440 2,0qU 2,280 1.18"

on,) and Brnau S-f Baine, and EConomic Pnsrch, Univorsity of Utah. hlJy 14, 1040.

3- 10



1 t. roduc t. i on

Table 3. 2 1 2-3 Emlployment pro.jections by major industry, by place
()f r (h-n¢t, base] IJns I and 2, Nevada/Utah region
()I in fln(Ce, 1 980, 1985, 1990 and 1995 (as a pe r-
Cell t toI I mpi Iaf lwft

4 .

-. s t : . . ,.- t. .. ..

' ....... Q -.. ... :< /. .

a i.,al Esta-

8- *. ... 3 .. 2 ..

atu ar-t r :.r1 t ir .4 ..i 77. ' v .. . .vr ar.n: :rta 14: . .[ . 14.4 4 . 1 3. 3(.

4 4

iocy.r.t 4 -. C..70 876,700 886,5 I67,. "..

Avra .- An

7- ta E n 'n

i. jEstat -,, -

ur' u au rof Bsiness and Econmric Research, University of utah, October 198-.

3- 11



I II U I



Natural Environment

NATURAL ENVIRONMENT (3.2.2)

Groundwater Resources (3.2.2.1)

The Great Basin is a physiographic province that (-dn be chara terzed
hydrologically by a drainage system which has no surface outlet to the sea. Most of
the Nevada/Utah siting area lies within this basin. The only exception to this is the
White River system where surf icially-conRnected valleys drain to the south and into
the Colorado River.

The hydrologic cycle within the region, as illustrated in Figure 3.2.2.1-1,
begins with precipitation in the mountainous areas. Rainfall and snowmelt provide
the initial source of surface water. As runoff crosses the alluvial material in the
valleys, some water percolates downward through the material and becomes part of
the groundwater system. The remaining runoff flows through channels across the
alluvial plain and discharges onto the valley floor (playa). This ponded water may
infiltrate into the subsurface or evaporate into the atmosphere.

Maximum precipitation events occur more frequently in April and May in the
north and in July and August in the south. Occurrence, amount, and type of
precipitation are related to topographic orientation and elevation. Due to its higher
elevation, the high plateau region receives more precipitation than other areas.
Average annual precipitation ranges from 4 in. in lower valley floors to more than
16 in. in higher mountain ranges. Snowfall averages between 10 and 40 in. on valley
floors and can exceed 80 in. in some mountains. A generalized estimate of average
annual precipitation, with respect to elevation, is presented in Table 3.2.2.1-1
(Eakin, 1966).

A significant portion of precipitation in the study area is in the form of snow.
In areas of significant snowfall, snowmelt accounts for most of the recharge from
precipitation. The percent of average annual precipitation as it becomes recharge
has been estimated (Eakin, 1966) and is presented in Table 3.2.2.1-1.

The two principle means by which water is lost from the Great Basin are
evaporation of shallow groundwater and transpiration from plants called
phreatophytes. A review of study area reconnaissance reports shows surface water
evaporation estimates range from 3.5 to 5 ft per year. Transpiration is estimated at
0.1 ft for scattered vegetation up to 1.5 ft for wetlands and springs. The amount of
recharge, which varies from less than one to about eight percent of the total
precipitation.

The mountains and valleys comprising the Great Basin are the result of
tectonic, volcanic and erosional processes (Osmond, 1960). A diagram showing the
geology of a typical valley and enclosing ranges is shown in Figure 3.2.2.1-2. Much
of the region is underlain by carbonate rocks at depth. These rocks have been
altered by tectonic activity to produce the complexly folded and faulted mountain
ranges. In addition, extensive areas throughout the region have been covered by
extrusive volcanic rocks. Sediments resulting from the erosion of the carbonate and
volcanic rocks cormprise the bulk of the valley fill and consequently serve as storage
areas for much of the water in the region. The generalized geohydrological
characteristics of the various types of bedrock and valley fill found within the Great
Basin are contained in Table 3.2.2.1-2.
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Tab 1( :3. 2. 2. 1-1. Assumed values for precipitation
and percent recharge for several
altitude zones in area of this report.
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iable 3.2.2.1-2. Generalized lithology and water-bearing character-
istics of' hydrogeologic units in the Great Basin.
(Page 2 of 2)
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Paleozoic carbonate rocks underlie much of the region to considerable depth
as well as cropping out in many mountain ranges. (Kellog, 1963; Marcantel, 1975).
These carbonate rocks are primarily limestone and dolomite that hvae been
complexly folded and faulted. As a result, the carbonate rocks are capable of
transmitting and storing considerable quantities of water within numerous fractures
and solution channels. However, the volume of water stored in these carbonate
rocks might not be reliably determined because of the indeterminate nature of the
passage ways.

The hydrologic significance of the carbonate rocks is primarily related to their
volume beneath the surface. In some areas, the thickness of the carbonate rocks is
as much as 15,000 feet (Kellog, 1963). A considerable part of the thickness have
been found to be conducive to groundwater. Solution channels and cavities have
been encountered in oil test wells as deep as 8,000 feet in the Snake Valley,
Nevada/Utah (Hood and Rush, 1965). In the same well, fresh water was found as
deep as 6,552 feet. liecause of this, the carbonate rocks store and transmit
considerable quantities of water on a regional basis. Eaking (1966) suggests that the
regional transmissibility of the carbonate rocks is about 200,000 gallons per day per
foot; a transmissivity of about 27,000 sq. ft. per day. This includes extensive areas
of the carbonate rock that has no water-bearing capability as well as the highly
localized fracture zones that contain most of the transmitted water.

Extrusive volcanic rocks (i.e., basalt, rhyolite) cover extensive areas of the
surface throughout the Great Basin. These volcanic rocks are also found at depth in
many of the valleys where they are interbedded with the alluvial sediments
comprising the valley fill. As noted in Table 3.2.2.1-2, the water-bearing character-
istics of the volcanic (igneous) rocks are similar to those of the carbonate rocks. In
effect, the primary porosity and permeability of the volcanic rocks is negligible.
Where faulting and fracturing has occurred, however, the volcanic rocks are capable
of storing and transmitting water. This water is typically limited to localized zones
containing faults and fractures.

The geohydrologic characteristics of volcanic rocks have been examined in
detail at the Nevada Test Site in Southern Nevada (Blankennagal and Weir, 1973).
The volcanic rocks present at the Test Site are primarily rhyolite lavas and ashflow
tuff of Tertiary age. Most groundwater moves through fractures with fractures
being common in some flows and absent in others. The results of this study provides
an approximation of the water-bearing properties of volcanic rocks in the region.

Based on analysis of drill holes, Blankennagel and Weir (1973) noted that "the
combined thickness of intervals with measurable fracture permeability generally
ranges from 3 to 10 percent of the total rock section penetrated in the saturated
zone." During pump tests, wells produced from 56 to 423 gallons per minutre and
transmissivities averaged about 10,000 gallons per day per foot. However, the
saturated zone for the test wells used in this study was generally several thousand
feet below the surface.

In the project area, groundwater occurs in both unconsolidated (i.e., soils, mine
spoils, alluvium) and consolidated (bedrock) units. In the valleys, most recharge is
provided by precipitation on mountainous areas, with the water reaching the
valleyfill reservoirs by seepage lost from streams on the alluvial slopes and by
underflow from the consolidated (bedrock) units. Most of the precipitation
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evaporates before infiltration, i .n the mountains and on alluvial slopes, and the
remainder adds to the soil moisture, with some reaching lowland areas. In the
process, only a very small perceniage actually finds its way to the groundwater
reservoir. In most valleys in the )roject area, precipitation quantities are rather
small, and infiltration to the groundwater reservoir is generally minimal. Eakin,
1951, Alancy and Katzer, 1975, estimated the potential recharge in the region. The
method used in the determinatior assumed that for any given altitude zone, a
particular percentage of total precipitation potentially recharges the groundwater
reservoir, with that percentage depending on the average amount of precipitation
within the zone.

In the project area, movement of the groundwater levels below the ground
surface exists and is generally controlled by the topography as well as the thickness
and physical composition of the soil cover, while the deep groundwater flow is
controlled by the geologic structure and stratigraphic sequence.

In general, groundwater, like surface water, moves from areas of topographic
highs toward valleys where the head is lower. In some valleys, groundwater may be
discharged to the surface as seeps and springs along valley walls, or directly into
stream channels. Sandstone, and siltstone in the alternating layers, may be
impermeab~le and confine the groundwater to isolated lenses within the permeable
units. These are known as perched aquifers. In some areas, seepage may cause
infiltration of surface water ,:o the subsurface where it remains in the soils because
of their low permeability. This does not necessarily reflect a high groundwater
level.

Groundwater moves very slowly in most of the valleys, generally at rates
ranging from less than one foot to several hundred feet per year, depending on the
permeability of the deposits and the hydraulic gradient.

Groundwater movement from one valley to another occurs through both
unconsolidated (alluvium soils) and consolidated (bedrock) units. The quantity of
interbasin flow is small in relation to the total water supply but it may be a
significant part of the hydrologic budget in some valleys. B~efore significant
interbasin flow can occur, two conditions must be met. Consolidated rocks
separating the valleys must be permeable enough to transmit appreciable amounts of
water and a hydraulic gradient must exist between two valleys. Hydraulic
continuity and a gradient may extend across more than two valleys and -esult in a
regional flow system where all or part of the groundwater recharge from several
valleys drains to a common sink. Figure 3.2.2.1-3 illustrates regional flow system
now known in the Nevada/Utah siting area.

In general, recharge water at the higher elevations moves through the
groundwater systems to discharge points at lower elevations. Since a gradient is
required to move the water, the water table rises away from the discharge areas.
As a result, the water table appears to have the configuration of the subdued
topographical areas. The configuration of groundwater flow systems and relation-
ships to topography was investigated in detail by Teth (1962).

The hydrologic system exists in a rather stable state, with the relationship

between hydraulic gradient and average hydraulic conductivity adjusted to transport
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the recharge water from the one location to another. If the recharge is high
relative to average hydraulic conductivity, the required transporting hydraulic
gradient might become high enough to require the water table to be above the
topography. If the recharge water is low, relative to average hydraulic
conductivity, the transporting hydraulic gradient may become so low the
topographic effect is minimized and the discharge areas shrink in some locations. In
arid climates, shrinkage of discharge water areas is accompanied by development of
zones of lateral flow where neither discharge nor recharge occurs and the direction
of groundwater flow is parallel to the water table.

In the project area, it is assumed that the water table is never above the land
surface. The water table is beneath the surface of the ground. However, it may
intersect the ground surface at the edges of bodies of water such as lakes, ponds,
springs, and rivers. The presence of a sink in the water table indicates that
groundwater is flowing toward that particular area. Either water is removed from
the sink area or the sink fills. In the steady state processes, a sink would not exist
unless some mechanism were available to remove water from the sink as rapidly as
it flows toward the sink. Usually water is removed from the sinks in enclosed basins
by discharge at the surface. Also, water may move from the existing sink to an
underlying aquifer. Generally, surface discharge to maintain a reasonable size sink
is common in eastern and northern Nevada.

Wells have been used extensively to produce water for domestic, stock,
municipal, industrial, and irrigation purposes. Large capacity pumped wells have
accounted for most of the annual withdrawals of groundwater. Individual yields of
these wells are as much as 8,600 gpm. The average pumping rate is about 1,000 gpm
according to an analysis of 2,000 large capacity wells.

The chemical quality of groundwater in the Great Basin Region ranges from
fresh to brine. Generally in sheds and alluvial aprons at the margins of most valleys,
the groundwater is fresh. Saline water occurs locally near some thermal springs and
in areas where the aquifer includes rocks containing large amounts of soluble salts,
such as parts of the Sevier River area. In sink areas, such as the Great Salt Lake,
Sevier Lake, and Carson Sink, the dissolved-solids concentraticns may exceed that
of ocean water.

Groundwater is likely to be the major source of new withdrawals. New
technologies for locating water, drilling wells, pumping water, and irrigating fields
has resulted in a dramatic increase in groundwater withdrawal in recent decades.
Adverse impacts of withdrawal have been minimal, considering the volume of
withdrawal which has occurred to date. As a result, groundwater is perceived as the
best choice of the three sources for new withdrawals. Long-term impacts of high
volume withdrawals are not yet known.

There are areas where groundwater depletions are subject to special
regulation. Figure 3.2.2.1-4 shows those hydrologic areas which have been
"designated" by the states. rlesignation means that permits to pump groundwater
are: (I) not being issued, (2) being issued with limitations, or (3) being issued for
preferred uses only.

The amount of groundwater that can be removed from a basin without causing
depletion of the water resource or other associated problems is usually defined by
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the perennial yield. Estimates of the perennial yield f or each basin have been made
by a number of researchers. A compilation of the perennial yield for each valley
within the siting area is presented in Table 3.2.2.1-3 in the next subsection.

Water Resources Program (3.2.2.1.1)

The M-X Water Resources Program was initiated in June 1979 for the purpose
of evaluating the availability of water for both the construction and operational
phases of the M-X project in Nevada and Utah. Six valleys representative of typical
hydrologic conditions in the Nevada-U-tah siting area were studied during Fiscal
Year 1979 (FY 79) ending 30 September, and a report was submitted to the Ballistic
Missile Office on 21 December 1979.

Based on the FY 79 studies, it was determined that the Water Resources Field
Program should be expanded to include aquifer testing and field investigations in all
valleys within the Nevada-Utah siting area in order to better understand the
potential effects of \4-X groundwater withdrawals on the local water users and the
environment and to determine the optimum water supply system for the project.

The Water Resources Program was expanded during Fiscal Year (FY 80) to
include field investigations of the hydrologic conditions in 29 valleys to be used for
deployment in the Nevada-Utah siting area which includes the six valleys studied
during FY 79.

Field hydrologic reconnaissance of 24 of the 29 valleys has been completed to
date. D)ata compilation and the results of the reconnaissance, however, have been
completed for 16 of the valleys; the results of studies in these valleys are presented
in Section 4.12. Drilling and testing in many of these valleys is in progress and the
results of reconnaissance studies will be updated accordingly. The FY 79 and FY 80
study areas in Nevada and Utah are shown in Figure 3.2.2.1-5.

A preliminary literature review of the hydrologic conditions in the Texas-New
Mexico siting area was initiated in FY 80. Later detailed investigations are
expected.

The primary objectives of the overall Water Resources Program are to:

o Determine the effects of M-X groundwater withdrawals on the local
water users, the environment, and the aquifers.

" Determine the optimum water source and supply system with possible
supply alternatives for each valley.

o Provide the necessary data and documentation in support of the
conclusions and recommendations of the Water Resources Program. The
regulatory agencies will require thorough documentation prior to
granting permits and permission for water development and use.

The scope of the Water Resources Program includes the following:

0 Review of pertinent publications and data contained in agency files
relating to water availability, local water use, regional groundwater flow
systems, and aquifer characteristics.

:3- 25.
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Footnotes for Table 3.2.2.1-3.

1Designated basins refer to areas classified by the Nevada or Utah
State Engineer: Office where a permit of application for appro-
priation must be approved by that office before a well can be
drilled. This is usually due to a current state of overdraft or
a projected overdraft due to the amount of water use expected from
approved applications for appropriat ion.

Perennial Yield: 'The perennial Y.eld of a groundwater system is
the upper limit of the amlount of vater that can be withdrawn eco-
nomically from the systfm for an indefinite period of time with-
out causing a permanent and continuing depletion of groundwater in
storage and without causing a deterioration of the quality of
water. It is limited 1, the amount of natural discharge of suita-
ble quality that can he salvaged for beneficial use from the
groundwater system (Bakin, 1964)."

Perennial yield estimates are abstracted from Reconnaissance
Reports published by the State of Nevada or Utah. Where no esti-
mate was given, evapotranspiration is used as an estimate of
perennial yield. These perennial yield estimates are used for
estimating water availability and are based on the assumption
that a decrease in subsurface outflow is unacceptable. A reduc-
tion in underflow is a reduction in recharge for the basin which
receives that overflow and subsequently reduces the available
supply in that area.

Perennial yield estimates are also presented as they appear in
figure 5 of the Nevada State Water Plan, Rush, 1974. These
estimates are a best-case condition where water could be taken
from any one basin but not more than one hydraulically connected
basin. As water moves as underflow, it could be removed at any
point but then would not be available for downstream users.

3Volume of storage is for the top 100 feet of saturated material
abstracted from USGS PP 813-G, 1976.

'Current use estimates are abstracted from Reconnaissance Reports
published by the State of Nevada or Utah and from reports recently
prepared by the Desert Research Institute and the Utah Water
Research Laboratory for the Air Force.

2471
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o Contact var:ous state and federal officials knowledgeable about ground-
water condit ons in Nevada and I Jtah.

" Determination of the amount of water required for construction and
operation of the M-X system.

" Hydrogeologic field studies to identify water users, measure groundwater
levels, collect groundwater samples for chemical analyses, measure
spring and well discharges, conduct aquifer tests, and overview general
hydrogeologic conditions.

" Drilling and testing of shallow (about 500 ft) and intermediate (about
1,000 ft) valleyfill wells and deep carbonate rock (about 2,500 ft) wells.
This work is in progress.

" Assess municipal water supplies and wastewater treatment facilities for
their capacity to handle increases due to M-X population influx. This
study included towns within and immediately adjacent to the siting area
with emphasis on Tonopah, Ely, Caliente, and Pioche in Nevada, and
Delta, Milford, and Cedar City in Utah.

o Evaluate basin structure to better understand regional groundwater flow
systems.

o Compute numerical modeling simulations of the groundwater system in
selected valleys to assess the effects of M-X groundwater withdrawals
on local water users and the environment.

o Industry activity inventory to identify the water requirements of existing
and proposed industries in the siting area and how these requirements
may interact with M-X construction and operational activities. This
study was conducted by the Desert Research Institute for Nevada and
the Utah Water Research Laboratory or Utah.

0 Study of Nevada and Utah water laws and permitting procedures and a
water rights inventory. This study was conducted by the Desert
Research Institute for both Nevada and Utah.

The 16 valleys for which field hydrologic reconnaissances and data compilation
have been completed are: (1) Big Smoky, (2) Cave, (3) Delamar, (4) Dry Lake, (5)
Dugway, (6) Fish Springs Flat, (7) Little Smoky, (8) Pine, (9) Railroad, (10) Sevier
Desert, (11) Snake, (12) Hamlin, (13) Tule, (14) Wah Wah, (15) Whirlwind, and (16)
White River. The preliminary results of investigations in these valleys are presented
in Section 4.1.2. The location of the valleys studied and the activities performed in
each are shown in Figure 3.2.2.1-5 and Table 3.2.2.1-4, respectively. The activity
location is identified in the text and appendices according to conventional township-
range terminology. An example for Nevada is: 12N/40E-13da which means
Township 12 North, Range 40 East, Section 13, Subsection da (NEI/4, SEI/4). A
slightly different but similar system is used for Utah and is also included in the
report.
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Methods of Investigation and Program Status (3.2.2.1.1.1)

Existing Data Study. Collection of existing data has been an ongoing process
through all phases of the geotechnical site selection studies conducted by Fugro
National. Besides a thorough review of pertinent publications, data have been
collected from federal and state agencies, private consultants, petroleum and
mining firms, universities, local officials, and private citizens. All information and
data collected have been evaluated and, where applicable, incorporated into this
report to supplement field work and original data gathering. A survey of existing
data was completed in August 1980. This survey was conducted as follows:

o Identify potential sources of new data by compiling a list of the oil,
mining, drilling, and utility companies which operate in the Nevada and
U1tah siting area; regional libraries as well as libraries, government
agencies, and academic institutions within the M-X siting area were also
included.

o Collect available data from the identified sources through purchase.

" Document all contacts made, the data requested, and the response; this
documentation includes both existing and secondary data.

Hydrologic Reconnaissance Study. Field hydrologic reconnaissances of 29
valleys in Nevada and Utah are scheduled for completion by the end of September
1980, and an additional six valleys in Nevada (lakes, Long, Kobdh, Newark, Monitor,
and Butte) will be studied in FY 81 beginning in October 1980. Further explanation
of the evaluations and field tests being conducted by Fugro National, the methods of
investigation, and the relationship of these tests to overall program objectives are
as follows:

o Aquifer tests are being conducted in selected wells to determine
potential well yields and the aquifer's ability to store and transmit
water. This information is needed in designing well fields, in evaluating
the optimum yield, and in minimizing well interference effects on local
water users or springs. Aquifer tests are conducted on existing privately
owned and Bureau of Land Management wells, in addition to wells drilled
by Fugro National. Testing is performed on large discharge (over 500
gallons per minute) wells where available; however, smaller discharge
capacity stock-water wells are also used. Right-of-entry permission is
obtained from well owners prior to any aquifer testing.

o Groundwater levels are being measured in selected wells and drill holes
in order to construct potentiometric maps for identifying groundwater
migration patterns, identify areas of recharge or discharge, and as an aid
in calculating expected pumping lifts for well design. The depth to
groundwater below land surface was measured in existing wells and drill
holes when accessible, and in wells and borings drilled by Fugro National.
Measurements were made using electric water-level sounders or an
electro/piezo recorder. Electric sounders indicate depth of water by
deflection of a needle on an ammeter when a circuit is closed by contact
of an electrode with the water surface. An electro/piezo recorder was
used during aquifer test operations on wells developed by Fugro National.
The electro/piezo recorder monitors rapid changes in pressure from
pressure transducers which are lowered a known depth below the water-



Natural Environment

level in a well. Relative pressure changes recorded during testing are
adjusted for barometric changes and subsequently converted to feet of
water-level change relative to the ground surface.

o Groundwater samples are being collected from wells, springs, and
streams for analyses to characterize the water quality and assess its
suitability for construction or drinking purposes and as an aid in
identifying groundwater migration patterns and recharge areas. The
water quality analyses include field measurements of the water tempera-
ture, pH and specific conductance, and laboratory determination of the
concentrations of sodium, potassium, calcium, magnesium, sulfate,
chloride, fluoride, nitrate, silica, carbonate, and bicarbonate.

During collection, samples for laboratory analysis are separated into bottles of
various sizes and are filtered and/or acidified, depending upon the requirement for
testing of the particular suite of ions. After collection, all samples are kept chilled
until analysis to further inhibit bacteria] production that might change the water
chemistry. Water chemistry determinations are done by a qualified testing
laboratory.

In addition, certain physical characteristics of the water, i.e., temperature,
specific conductance, and pH, are measured in the field at the time of water sample
collection and the water also is analyzed for the carbonate and bicarbonate
concentrations. At the beginning of each work day in the field, the calibration of
the conductivity meter is checked using the meter's internal reference system. The
pH meter is calibrated by checking the meter with a buffer solution of known pH
prior to each test. Analyses for carbonate and bicarbonate ions are performed using
standard titration methods the same day the water samples are collected.

Discharge measurements of springs, streams and flowing wells are being
conducted as an aid in determining water availability, for input into computer
models to project the effects of M-X groundwater withdrawals and as a baseline
data for monitoring systems during construction.

Discharge in combination with water quality can also give insight into the
source of springs; regional, valleyfill or meteoric (fed by snow melt and rainfall).
Various types of instruments were used to measure spring, stream, and flowing well
discharge rates. Current meter and flume measurements were conducted in channel
sections that were relatively smooth, straight, and had the least amount of
turbulence. Calibrated containers were used to measure the discharge from small
wells and from small springs which have been developed by the Bureau of Land
Management. In addition to the continuation of field reconnaissance studies, a
drilling and testing program was also initiated in FY 1980 to obtain information on
aquifer characteristics in valleys where little or no data exists. This program is
divided into three parts: a shallow program (about 500 ft), intermediate program
(about 1,000 ft), and a deep (carbonate) program (about 2,500 ft). The methodology
and purpose of the programs follows.

Shallow (Valley-fill Aquifer) Program

Ten shallow (approximately 500 ft deep) well sets are being drilled in the
valleyfill in areas of limited data during FY 80. Each well set consists of one
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observation well in which piezometers will be installed to monitor the groundwater
levels during aquifer testing, and one test well for aquifer testing. The wells are
located about 500 ft apart. The ten well sets are scheduled for completion by the
end of fiscal year 1980 (September 30). The wells are being drilled in Dugway, Tule,
Spring, Hamlin, Railroad, and Hot Creek valleys. Drilling and testing is planned for
other valleys in Nevada and Utah in fiscal year 1981.

The general well site locations that have been selected are based upon the
following considerations: a) the monitoring of nearby springs, b) assessment of
environmental impact on existing water supplies, c) determination of aquifer
characteristics, and d) data gap areas.

The well sites are generally located in proximity (one to two mi) to springs or
existing wells to test the effects of groundwater withdrawals in addition to the
aforementioned considerations. The aquifer testing program consists of a 24-hour
continuous step drawdown test, seven days of pumping, and two days of recovery.

Intermediate (Valley-fill Aquifer) Program

The intermediate program was initiated in FY 1980 (Phase I) with the drilling
of three observation wells and two test wells in the following valleys:

White River Valley (observation well) at 8N/61E-27dc
Dry Lake Valley (observation and test well) at 35/64E-12ca
Delamar Valley (observation and test well) at 6S/63E-12da

The observations of the intermediate program was as follows: 1) determine
the aquifer characteristics of intermediate depth aquifers in the valleys of the M-X
deployment area; 2) where possible, to assess the source and direction of
groundwater movement in these aquifers; 3) to evaluate possible aquifer leakage and
interconnection with other aquifers, hydrologic boundaries, recharge and discharge
areas, and water quality.

Phase II of the fiscal year 1980 intermediate program includes the drilling and
testing of four intermediate depth well sets approximately 1,000 ft deep in the
valleyfill of four selected valleys. These valleys are Pine, Wah Wah, Cave, and
Garden.

The site selection process for these well sets considered the same parameters
as listed previously for the Shallow Drilling Program. The four test wells, one in
each valley, will be equipped with 10-inch casing and screens. The sites for these
four wells (FY 80 Phase II) have been selected primarily as most suitable locations
for the achievement of the objectives planned for the intermediate program.

The aquifer testing scheduled for Phase II is similar to that described for the
shallow program. Additional drilling and testing in other valleys are planned for
fiscal year 1981.

Deep (Carbonate Aquifer) Program

The objectives of the carbonate aquifer exploratory drilling program are to
determine the source, occurrence, movement, and hydraulic characteristics of the
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carbonate aquifer flow system in the White River Valley area, and provide insight
into the characteristics of similar regional flow systems in the Nevada-Utah siting
area. A minimum of two piezometer wells are planned to be drilled in between
White River drainage system by the end of fiscal year 1980. Additional carbonate
wells are planned in other areas for fiscal year 1981. The four wells planned during
the program will range in depth from 500 to 2,500 ft and will be drilled by rotary
and air hammer methods. The borings will be 10 in. in diameter to about 50 ft into
bedrock and cased with an 8-in. ID casing. The casing will keep unconsolidated
material from dropping into the well during subsequent drilling and will allow a
ground seal that can be secured and accrued for later water-level monitoring and
water-quality sampling. The remainder of the well will be drilled with a 7 7/8-in.
bit until desired aquifers are penetrated or until drilling cannot be continued due to
circulation loss. If circulation is lost, a 6-in, liner will be lowered through the loss
circulation zone and drilling will continue with a 5-5/8-in, bit to completion. Upon
completion, the 6-in, liner will be withdrawn.

Aquifer testing will be conducted for up to 30 days in two of four wells at the
highest rate of pumping withdrawal possible for the given well construction and
pumping lifts.

Evaluation of data will entail reduction of aquifer test data, compilation of
water quality and water level data, and incorporation of all data into the overall
water resources investigation. For the carbonate aquifer investigation, water level
data will be plotted on regional cross-sections and then correlated with water levels
within the intervening valleys. This approach will provide further understanding of
the interrelationship between the valleyfill and carbonate (regional) aquifers. Final
technical graphics will include regional geologic maps, cross sections, geologic logs,
and potentiometric maps of carbonate and valleyf ill aquifers.

Operating B~ase-Site Studies

rletailed operating base field studies will be conducted for the Ely, Delta,
MAilford, Beryl, and Coyote/Kane Springs sites in fiscal year 1981. These studies will
be "tailored" to the availability of water in each basin. For example, in the Ely
area, Steptoe Valley is a designated groundwater basin. Additional appropriations
may be allowed if sufficient data can be provided to demonstrate development of
additional water supplies will not seriously impact current water users. There is
also a potential for development of the carbonate aquifer. The Beryl, Utah area is a
closed groundwater basin, no further long-term appropriations will be allowed by the
State Engineer's Office, and there is no clear potential for development of
carbonate aquifers. The general purpose of the ooerating base investigations is to:

I. Clarify the potential impacts on the nearby groundwater users and the
environment resulting from groundwater extraction for M-X use;
assuming that either additional water can be appropriated or existing
water rights could be purchased and the points of diversion relocated
near the operating base site.

2. Determine the interrelationship of various groundwater aquifers in the
area.

3. Identify and confirm the viability of alternative groundwater sources of
supply.
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4. Make recom mendat ions as to the water supply alternatives and the
course of action to obtain water for the operational base.

To make these deter m inations, a program of hydrologic reconnaissance of
existing water resource utilization and conditions will be conducted concurrently
with drilling programs. The reconnaissance will be similar in nature to that
performed in the FY 79 and FY 80 programs. Drilling will consist of constructing
test/production and obser vat ion/monitor ing wells in the valleyf ill and/or carbonate
aquifer near each basing location. One to three well sets ranging in depth from 400
to 1,000 ft below ground surface will be drilled in the valleyfill aquifer in proximity
to each proposed base location. The design, construction, and testing of these wells
will be similar to those in the FY 80 and 81 regional studies. One or two deep
(2,500 ft) carbonate test/production wells will be constructed near OB sites that
have potential for carbonate aquifer development (Ely, Coyote/Kane Springs,
Milford). The wells will be similar in design, although larger in diameter, to those in
the Drilling and Testing Program section of this report.

Basin Structure Study

A general geologic structure study of the Nevada/Utah siting area was
conducted during FY 80 for input of general basin configuration to the computer
modeling, and to determine the general occurrence, thickness and stratigraphic
relationship of carbonate rock formations which have the potential to store or
transport water. This study, although not complete, was utilized in locating deep
drilling and testing sites and will be used in predicting the path and mechanism of
intervalley flow systems. This study will continue to be updated and will be useful
to the water management plan in selecting areas of potential carbonate aquifer
development.

Computer Numerical Modelling

The computer numerical modeling techniques have been used on selected
valleys in an effort to gain the best possible understanding of the groundwater flow
systems, and with the intent that the models, when calibrated and verified, will be
useful as management tools when water withdrawals begin for construction. The
model chosen for this task is the Trescott, Pinder, Larson finite difference model as
published by the U.S. Geologic Survey (Trescott, Pinder, Larson, 1976). This model
was chosen because of its ready availability, its proven reliability and acceptance by
the hydrologic community, and availability of the documentation and assistance
from the U.S. Geologic Survey. Ten valleys have been selected for modeling by this
technique. The choice of valleys was based on the availability of data on aquifer
properties and water budgets and on whether M-X-related water use will be in
competition with other users or whether water is in short supply. Of the ten valleys
selected, four have been completed. They are Snake, White River, Diry Lake, and
Muleshoe valleys.

The valleys for which modeling is yet to be completed are Hamlin, Railroad,
Pine, Wah Wah, Delamar, and Tule. Snake, Hamlin, White River, and Railroad were
selected because of the relatively extensive development of groundwater resources
for agriculture and consequently the relatively good data available on the aquifers.
Dry Lake, Delamar and Muleshoe were chosen because of the short supply of water
and the information gathered from drilling and testing two wells as part of the
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Intermedit te Drilling and Testing Program. Pine, Wah Wah, and Tule valleys were
selected because the available data, although sparse, is better than that from some
of the other valleys in the study area. Tule Valley is also being studied in the
Shallow Drilling and Testing Program, which will provide additional data.

It was originally planned to model Dry Lake, Delamar, and Muleshoe valleys as
one hydrologically linked system. However, geologic and geophysical evidence, plus
difficulty in calibrating the model led to the conclusion that Dry Lake is not well
connected hydraulically to Delamar Valley, and they are therefore being modeled
separately. In Snake and White River valleys there is a significant amount of
irrigation and the aquifers are relatively well developed; however, the data are
relatively meager. For example, in Snake Valley only five aquifer drawdown tests
could be performed and four of these tests were located close to each other.
Therefore, geologic interpretations rather than field test data are largely the basis
of the input parameters such as transmissivity and storage coefficient.

The numerical simulations were performed with a range of transmissivities and
storage coefficients, ;n order to bracket the actual field conditions. The results
included in this volume are based on the most reasonable input parameters.

The transmissivities believed to be most reasonable are on the order or 5,000
gpd/ft in high transmissivity areas such as in thick fan sequences where the
formation is relatively thick and permeable. These values are based on field testing
by FNI, examination and interpretation of base hold logs, and stratigraphic and
structural interpretations. The storage coefficient believed to be most reasonable is
0.1. This is a typical value for an unconfined aquifer of granular material. Even
though some of the aquifer drawdown tests indicated much lower values for the
storage coefficient, in the range typical of artesian aquifers, it is believed that the
water resource developed for the M-X system will be from unconfined aquifers. The
low values of storage coefficient can be explained by the fact that the tests,
although conducted up to 10 days, were not run long enough to enter the nonelastic,
gravity drainage part of the test in these thick aquifers. The simulations of
drawdown due to M-X-related withdrawals are based on a pumping period of two
years as this is believed to be the length of time required for construction of
shelters. The Snake Valley model was the first model completed. It was done at a
time when it was believed that 5 years was a likely construction period, and the
simulation was therefore run for that time. Lesser time periods would result in
slightly smaller drawdown values.

Municipal Water Supply, Water Level, and Wastewater-Treatment System Studies

Studies of the existing municipal water demand, potential supply, and impact
of future growth on both water supply and sewage transmission and treatment
facilities were initiated for the Nevada/Utah siting area late in calendar year 1979.
The studies were conducted by the Desert Research Institute (DRI) for towns within
or near the potential M-X siting area in Nevada, and by the Utah Water Research
Laboratory (UWRL) for towns within or near the siting area in Utah. These studies
were conducted to define the potential effects of M-X-related population growth on
existing water supply and wastewater-treatment facilities and included the
following:

o An assessment of the existing municipal water resources and the impacts
of increased water use on Tonopah, Ely, Caliente and Pioche, Nevada,

3-36



Natural Environment

and Delta, Milford and Cedar City, Utah, including the identification of

each municipality's source of water, the quantity present, and the
amount of present usage.

o Determination of the ability of the water supply and sewage systems to
accommodate increased usage, the maximum capacity for increase
without modification of the system, and the economics of an increase if
modification is required.

o Evaluation of the water quality limitations of the water supply system.

o Recommendation of the necessary water supply and wastewater treat-
ment facility improvements required by increased usage.

o An overview of the effects of increased water usage in small towns such
as Baker, Lund, Preston, Alamo, Panaca, Garrison, and others that lie
within or at the margins of the Nevada-Utah siting area.

The studies, which were completed by early Summer 1980, were based upon
recent water system planning reports by private consultants and state and federal
agencies, supplemented by communication with community officials. Available
information on the design criteria, and population projections were also utilized.

Industrial Activity Inventory Studies

An Industry Activity Inventory Study covering the area within and near the
potential Nevada/Utah siting area was initiated late in calendar year 1979. The
work was conducted by the Desert Research Institute DRI for the Nevada siting area
and by the Utah Water Research Laborator UWRL for the Utah siting area. The
inventories were conducted because large scale industrial, commercial, or mining
projects in the M-X siting region could create substantial and sometimes subtle
interaction with the proposed missile complex. Together, these studies provide a
basis for joint consideration of how best to meet the water supply needs for the M-X
missile system in the most optimal way with consideration of other future users. To
accomplish this task the studies included the following:

o Inventory of existing and proposed major industrial, mining, grazing,
energy extraction, energy transporting, energy producing activities.

o General assessment of present and future water requirements for enter-
prises in the region including estimates of location and timing of need
with respect to most likely sources of supply. The inventory included but
was not limited to, the following: coal mining industry, nuclear power
plants, solar power projects, geothermal explorations, thermal electric
generation, coal slurry transport, mining, grazing, agricultural, and
recreation requirements. Water quality dimension of the problem also
addressed.

o Identify the potential water transfer possibilities amongst the industries,
and other water-use interactions within the region with reference to
conflicts such as land use and environmental aspects.
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The studies were completed in the summer of 1980, and included only
pertinent projects beyond their preliminary planning stage. All available
information from Fugro National, respective state and federal agencies and
individual private companies was utilized.

Water Management Plan

A design of a water management plan will be made for each valley for the
construction and operational phases of the M-X project. The water management
plan will include preliminary recommendations for:

o Source of water supplies and alternatives for each valley;

o Well field design for construction and operation;

o Spring discharge and water level monitoring systems before, during, and
after construction;

o Computer models of the groundwater system for evaluation of the
effects of water level or spring discharge changes detected during
monitoring; and

" Wastewater treatment facilities that should be employed.

Water Law (3.2.2.1.2)

Development and management of water is generally under the jurisdiction of
the states, since there are no federal statutes governing water rights. The states
impose regulations based on a combination of two basic doctrines: the appropriation
right and the riparian right. Federal reserved rights are also discussed in this
summary.

The Appropriation Right

The appropriation right was developed in the western states since 1845 in
response to the unique hydrologic character of that area. An appropriation is made
when a person takes water from some source and applies it to some beneficial use.
The ranking of rights is according to "first in time, first in right." That is, the
earliest appropriation will be the last one required to curtail use if a shortage
occurs.

Under this doctrine, the right to use water is independent of the ownership of
land. Appropriation is limited to the amount reasonably needed for a beneficial use.
Beneficial use is broadly defined and may include mining, manufacturing,
agriculture, municipal, and culinary. The water right, under appropriation, can be
traded or sold. It is possible to lose the right through non-use or abandonment.

The Riparian Right

The riparian right is a water right attached to and inseparable from a parcel of

land which is bounded by or traversed by a natural water course. By extension,
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riparian rights apply to groundwater lying beneath the land in question. A riparian
proprietor has the right to the flow of the stream, undiminished in quality and
quantity from a state of nature, except as affected by reasonable use by other
proprietors. A riparian system typically has the following characteristics: a) rights
to the use of water are created by ownership of land which is riparian to the water;
b) the water right is a part of the ownership of the land and cannot be lost by non-
use; and c) the riparian owner may use the water only on the riparian tract of land
and may not sell it or use it himself off of that tract.

Federal Reserved Rights

Federal reserved rights are based on two clauses of the Constitution: Article
I, Section 8, "Congress shall have the power to regulate commerce with foreign
nations, and among the several states, and with the Indian Tribes," and Article IV,
Section 3, "The Congress shall have the power to dispose of and make all needful
rules and regulations respecting the territory or other property belonging to the
United States." These are, respectively, the commerce clause and the property
clause of the Constitution. The commerce clause is the source of federal water
rights on navigable streams, and the property clause is one of the sources of the
federal water rights that is applied to Indian reservations and other land which has
been reserved for some federal purpose or otherwise withdrawn from public
acquisition. The federal water right obtained under the property clause is inferior
to the rights of state prior appropriators existing at the time that the federal
reservation is made.

Overview of Nevada and Utah Water Laws

In both Nevada and Utah, the basic water law is the doctrine of prior
appropriation for beneficial use.

In Nevada, the only requirement that must be satisfied for the appropriation of
groundwater are: 1) unappropriated water available, 2) a recognized beneficial
use, and 3) no interference with existing rights. The state engineer can be expected
to take into consideration lowering of water levels at nearby wells in determining
availability, while considering the average annual replenishment rate.

In Utah, the state engineer shall approve an application for appropriation if 1)
there is unappropriated water available, 2) the proposed use will not impair existing
rights or interfere with a more beneficial use of the water, 3) the proposed use is
physically and economically feasible, 4) the applicant has the ability to complete
the plan, and 5) the application is filed in good faith and not for the purpose of
speculation.

Statute law in both states gives the state engineers discretion in approving
applications. Decisions of the state engineers can be appealed to the courts in both
states.

Process For Obtaining Permits to Appropriate Water

Permits to appropriate water in Nevada and Utah require information on the
applicant and enough information on the source of water, type of construction, and
use to enable the state engineer to make an informed decision on approval of the
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appropriation. Required information includes name and address of applicant, source
and amount of water, location and cost of works, purpose, and time frame for
construction and use. Hydrologic information is not required but may be needed if a
protest is filed.

In both states the process for appropriating water is quite similar. The
procedure is charted in Tables 3.2.2.1-5 and 3.2.2.1-6. The applicant must first file
an application to appropriate, after which the state engineer publishes a notice in
the local newspapers (published five consecutive weeks in Nevada and three weeks in
Utah). After the date of the last publication, interested parties have 30 days, in
both states, in which to file a protest. The state engineer may then approve or
disapprove the application based on availability of water and the merit of the
protests. This usually takes about 30 days in both states. Any decision by the state
engineer is subject to appeal and review by the state court system, ultimately to the
State Supreme Court.

Surface Water (3.2.2.2)

Surface water sources in the siting area include lakes, reservoirs, rivers,
streams, and springs. These may be fed by precipitation or discharge from the
groundwater system. There also exists a largely unused quantity of sewage.

Numerous springs are located within the siting area. These springs support
streamnflow and the larger ones may be used for irrigation. Generally, ditches are
used to divert water for application in nearby fields. A portion of the spring flow is
lost to evaporation and transpiration. A relatively small quantity of the water use
for irrigation seeps back into the ground and percolates to the groundwater
reservoir.

Thermal mineralized springs are scattered throughout the state and are
generally located near faults. To date, geothermal energy resources have been used
for heating houses, domestic water supplies, swimming pools and mineral baths, and
the heating systems of green houses.

The siting area in Nevada and Utah is characterized by many closed basins and
numerous mountain ranges. These mountain ranges are roughly parallel in a north-
south direction and are separated by alluvium-filled basins. There is an abrupt
change of slope at the base of the mountains between mountain fronts and alluvial
aprons. These aprons consist mainly of gently sloping fans built up by erosional
debris from the mountains. Numerous small streams originate in the mountains and
are usually perennial until they reach the mountain front. The streams then diverge
into numerous distributory channels where they flow upon the aprons. At this point
most of the stream flow is lost by infiltration into the ground, by evaporation, and
by transpiration. Thus, many streams are perennial in their headwaters and
ephemeral in their lower reaches.

Streamflow data for the major rivers in the area are shown in Table 3.2.2.2-1.
The gauging stations shown are the furthest downstream for each river. Losses from
diversions, from evapotranspiration, and percolation to groundwater will have
occurred. Thus, this data should represent the net flow for each river. Variability
in stream discharge results from climate and topographic influences within the
region. A comparison of the Bear River in Utah and the Muddy River in Nevada
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Table 3.2.2. 1-6. Sequence of actions for obtaining a
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Table 3.2.2.2-1. Flow characteristics of major rivers
in the Nevada/Utah study area.
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show that they have similarly sized drainage basins. Average discharge from the
Bear River, however, is almost 50 times greater than the Muddy River. This occurs
primarily because the headwaters of the Bear River are within the Rocky Mountains
where precipitation is considerably higher than that which occurs in the mountain
ranges of Nevada. Stream flow in different areas will also be affected by variations
in both cultural (i.e., irrigation, municipal uses) and physical (i.e., evaporation,
transpiration, subsurface flow) factors.

Strearnflow in the region exhibits extreme variability with time. For the large
perennial rivers, variation in flow is associated with seasonal changes in precipita-
tion and temperature. Melted water from snow in mountainous areas is the major
source of water for those rivers. This is reflected in the extreme flow category in
Table 3.2.2.2-1. For example, the maximum recorded flow (490 cfs) for Walker
River occurred during the middle of April 1978, the ninimurn flow (0 cfs) during
July 1977 (USGS, Water Data Report NV-78-l, p. 141). Streamnflow in the area is
also associated with extreme variations in weather. Heavy rainfall or cloudbursts
will produce high flows; conversely, extended periods of drought will result in
minimumn flows.

In addition to the large perennial streams, the area has thousands of streams
which are ephemeral throughout their reaches. These streams usually have short
periods of very high rates of runoff, resulting from high-intensity storms or
cloudbursts, separated by long periods of little or no flow. Due to their erratic
runoff characteristics, the surface water in the ephemeral streams can be economi-
cally impounded only in small stock and irrigation reservoirs for limited use.
However, as a source of recharge to the groundwater system it is quite significant.

The estimated total annual flow of a number of small streams in selected
valleys in central Nevada is shown in Table 3.2.2.2-2. An average of about four
secondary steams (annual flow greater than 1,000 acre-f eet) and f ive minor streams
(annual flow less than 1,000 acre-feet) are present in a valley. This would provide
an average of about 19,000 acre-feet per year of surface water to a typical valley.
However, much of this surface water is probably lost to evapotranspiration or serves
as groundwater recharge. Table 3.2.2.2-3 shows actual flow characteristics for
several streams. Average discharges range from 0.115 cfs to 8.85 cfs, and some
streams have no water during the :,_mmer months. Similar streams would have to be
evaluated almost individually to determine whether or not they could provide a
dependable supply of surface water.

Except for lakes in terminal sinks, most water is in transient storage. Water
may be in transit to sinks for several weeks from the effects of channel storage or
overbank flooding. Small ponds, lakes, or similar impoundments may delay the flow
a few days or so. As the volume of available storage increases, containment of
water often extends from several weeks to several years for the larger reservoirs
and lakes. Numerous lakes and reservoirs provide storage within the Great Basin
Region. The lake and reservoir maps presented in Figure 3.2.2.2- 1 show locations of
lakes and existing or potential reservoir sites.

~'The term 'wetlands' refers to those areas which are inundated by surface or
groundwater with sufficient regularity to support vegetative or aquatic life that
requires saturated soil conditions for growth and reproduction. Two of the major
wetland areas are briefly described below:

3-46



Table 3.2.2.2-2. Estimated averave annual flow off small
streams in select(ed val loys in central
Nevada.

SECONDARY STREAMS' MINOT- STREAMS:

VALLEY ESTIMATED ESTIMATE:
NJMBER OF AVERAGE NTMBER OF AVERAGE

STR-EA.MS ANNUAL FLOW STREAMS ANNUAL FLOW
(acre feet'vr) (acre feet/vr)

Bic Smoky 19,OO 14 c, 000

Butte z 3,000 2,000

Little Smoky 1 3,000 - -

Newark 4,000 2 2,000

Railroad I 6,000 3 1,000

RaIston - - 3 2,000

Sprinc 11 40,000 10 10,000

Steptoe 35,000 5 5,000

TOTAL 29 110,000 39 32,00C

150

Annual flow for each- strea- is more thar. 1,000 acre feet.

Annual flow for each stream is less thar. 1,000 acre feet.

Source: Facific Southwest Inter-Aaencv Comittee Water Resources
Council (197>',, Great Basn Region - Comprehensive Framework
Study, Appendix 1', p. 30.
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Natural Environment

o The bed of the pluvial White River, which is now dry for much of its
course, has several wetland areas located in the Pahranagat and White
River valleys. The wetlands in Pahranagat Valley are basically fed from
Ash, Crystal, and Hiko springs. These thermal springs feed the Key
Pittman Wildlife Management Area and upper and lower Pahranagat
lakes.

o In Fish Springs Flat, Fish Springs National Wildlife Refuge contains three
major and many minor springs. These springs have a combined flow of 45
cfs to 50 cfs (Bolen, 1964), and has an inundated irea of 6 mi by 3 mi.

The term "floodplain" refers to any land area susceptible to being inundated
from any source of flooding. Executive Order 11988 directs implementation of the
"United National Program for Flood Plain Management" (U.S. Water Resources
Council, 1976) which recommends federal and state action to reduce the risk of
flood losses through floodplain management. The base floodplain is the area subject
to inundation from a flood having a one percent chance of occurring in any given
year (100-year flood).

The Nevada/Utah study area presents problems in dealing with the traditional
definitions and applications for floodplains. Defining a static floodplain for a
certain magnitude flood is difficult, due to the nature of desert floods. Flood
waters in the study area form a sheetlike action upon contact with the alluvium
where the depth is very shallow (a few inches to several feet) and is spread out,
covering a relatively large surface area. Since floods carry and deposit substantial
amounts of debris, a subsequent occurrence will be redirected by that debris and
result in a different area of inundation. Depending on soil moisture conditions and
the magnitude of the flood, at some point flood waters become subsurface flow.
This subsurface flow can effectively become a subsurface flood (Doug James, Utah
State WRL 1980). Therefore, depending on the conditions, a floodplain might be
subsurface.

Three types of floods occur in the Great Basin area: snowmelt, rain on snow
and thunderstorms. Snowmelt floods occur from April through June, rain on snow
generally happens November through March, and thunderstorms occur principally
during the summer and fall months. Generally, the maximum annual and most
frequent type of flood in the project study area is caused by thunderstorm activity.

Although thunderstorms may occur on many days in one season and be spread
over a large area, the high intensity rainfall is limited to small areas. Indications
are that as much as 7 in. of rain may fall in less than one hour. It is this high
intensity, usually occurring in less than I square mi, which produces floods and
sometimes mud-rock flows. Mud-rock flows have been described as mud, rock,
debris, and water mixed to a consistency of wet concrete and usually traveling at a
low velocity. Flood measurements, however, have shown that flood peaks may
exceed 3,000 cfs per square mi from some small drainage basins.

Principal physiographic factors affecting flood flows are: drainage area,
altitude, geology, basin shape, slope, aspect and vegetal cover. Graphs showing the
magnitude and frequency of floods for recurrence intervals, ranging between 1.1 and
50 years have been published by the U.S. Geological Survey (Butler, Reid and
Berwick, 1966).
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Natural Environment

Air Quality (3.2.2.3)

The federal, Nevada, and Utah ambient air quality standards are presented in
Table 3.2.2.3- 1. Sulfur dioxide standards have been violated in the Steptoe Valley,
mainly due to the copper smelter at McGill (Figure 3.2.2.3-1). Ambient monitoring
data in other portions of the study area are not sufficient to determine whether any
other standards have been violated.

Only one Mandatory Class I Air Quality Area (no degradation permitted),
Jlarbidge National Wilderness Area, has been identified in Nevada and one area,
Death Valley, has been recommended for redesignation to Class I status. In UJtah,
there are three Class I areas: Capitol Reef, Zion, and Bryce Canyon National
Parks. There is one area recommended for consideration for redesignation to Class I
status, the Cedar Breaks National Monument in Utah (Figure 3.2.2.3-1). Great Basin
National Park is proposed. The primary location is the Spring Valley/Baking Powder
Flat area of eastern Nevada, and three alternative sites in central Nevada near Big
Sand Springs, H-ot Creek, and Stone Cabin valleys. Formal designation by congres-
sional action will create a Mandatory Class I Air Quality Area.

Mining and Geology (3.2.2.4)

The Nevada/Utah area is made up of mountain ranges of Paleozoic sedi-
mentary, or Cenozoic volcanic bedrock separated by alluvium-filled valleys. The
ranges and valley are separated by steeply dipping faults, many of which show
evidence of recent (less than one million years) activity. The uplifted mountain
ranges are the sites of mineralization. The down-dropped valleys contain alluvial
fill to thicknesses up to 10,000 ft.

Seismicity (3.2.2.4.1)

Faults, mostly active during late Tertiary and Quaternary periods, parallel
most of the north-south mountain ranges. There is some Holocene volcanic activity
in the region. The western Nevada region (Vent ura-W innemucca zone) and the
central Utah region (Intermountain Seismic Belt) are the areas of highest seismic
risk. An earthquake registering 7.3 on the Richter scale occurred in western Nevada
in 19 54.

Minerals (3.2.2.4.2)

Known mineral deposits are found primarily in the mountain ranges (Figure
3.2.2.4-1). It is highly likely that mineralization also occurs under the valley
alluvium. With present technology, it would be possible to find and develop only
those deposits under shallow alluvial cover along the edges of the valleys. The most
likely occurrences are extensions of known deposits that have been down-dropped by
faulting.

Conditions are suitable tb the formation of zeolite deposits. Studies have
disclosed a possibility of correlating the few asbestiform varieties of this large
mineral group, such as erionite and mordinite, with an incidence of lung cancer. In
Nevada, there are 18 known and possibly commercial zeolite deposits distributed
over nine counties: Churchill, Elko, Esmeralda, Eureka, Lander, Lincoln, Lyon, Nye,
and Pershing. Only one of these deposits, Jersey Valley erionite in the northern end
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Table 3.2.2.3-I. Summary of National Ambient Air
Quality Standards (NAAQS) and
Nevada and Utah* ambient air
quality standards.

AA; NN 'EVADA
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Particulate Seometric I
Matter Mean' 1

24-nour
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Natural Environment

,t Dixie Vallev in Pershing County, has had significant past production. One
!,,tClrt iallv cormiinrcial deposit of zeolites has been reported in the Great tasin of
I ah, nTar Cover Fort.

\lore than 200 economically valuable metallic elements and minerals are
kno kn to exist in Nevada. Nevada's mineral output, including petroleum, dropped to
$2 1.1 milion in 197S, a decrease of 26 percent from that of 1977. The decreased
ouktpit was primarily due to three major copper mine shutdowns. Nevada's largest
.,IIc producer also closed. Tables 3.2.2.4- 1 and 3.2.2.4-2 show mineral statistics for
sticd area counties. The study area counties produce over half of the state's
, neral wealth.

In 197S, I tah's production of copper, gold, silver, lead and zinc was valued at
','-(, million, almost 30 percent of the value of the state's mineral production.
\pproxirmatelv 14 percent of the nation's new copper is produced in Utah. Utah also
I, 'I important producer of beryllium, gold, silver, lead, and molybdenum, zinc, and
* ron .

* tab's major nonmetallic mineral products are sand, gravel, salt, and gypsum
(Ltnles 3.2.2.4-3 and 3.2.2.4-4). The state exports potash, salt, gypsum, and
',1agnesini chloride.. The study area counties, while producing a low percentage of
the state's mineral wealth, have the only production of beryllium.

Vegetation and Soils (3.2.2.5)

. simplified vegetation type map for the Nevada/Utah area is shown in Figure
3.2.2.5-1. The valleys in the study area are dominated by Great basin sagebrush,
shdscale scrub, alkali sink scrub, and pinyon-juniper woodland (Figure 3.2.2.5-2).
\loIuintamn ranges separating the valleys are covered by pinyon-juniper woodland at
1o\er elevations, with brushlands and sparse coniferous forests at higher elevations.
The ,outhern part of the study area is transitional between the Great Basin and hot
descrt tloristic provinces and is dominated by creosote bush scrub with some Joshua
tre woodland. Major vegetation types of the valleys and lower mountain slopes of
the stt idv area are summarized in Table 3.2.2.5-I.

The major disturbance to vegetation -- grazing by cattle, wild horses, and
iurros -- has changed plant species composition, with shrubs increasing over

gra sses. Areas of crested wheat-grass have been planted to improve grazing range
in the northern and central portions. After disturbance, vegetation recovery rate is
w'r slow, taking from decades to centuries.

The Nevada/Utah study area is made tip of a series of valleys typically
onsisting of the following physiographic features and their characteristic soil types:

U ) playas (2) valley bottoms and floodplains, (3) alluvial fans and stream and lake
terractes, and (4) uplands and mountains (Figure 3.2.2.5-3).

I. The plavas consist of light-colored clayey deposits with very strong
accumulations of salt. Any free water from melting snow and summer
thunderstorms usually ponds on the surface with salt crusting sometimes
occuring during dry periods. Playas are mostly devoid of vegetation, and
severe wind erosion exists on disturbed surfaces.
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Natural Environment

Table 3.2.2.4-3. Mineral s produced in Utah study
area Counties (1975).

COUNTY MINERALS PRODUCED, IN DRDER IF VALUE

Beaver Sand and gravel

iron Iron ore, sand ard gravel

Juab Fluorspar, clays, gypsum, sand and gravel

Millard lypsum, stone, pumice, beryllium, sand and

gravel

Tocele Potassium salts, salt, lime, stone, sand

and gravel

094
Source: U.S. Bureau Df Mines, Minerals Yearbook 1975:

Volume 11 Area Reports, Domestic (1978), p. 749.

Table 3.2.2.4-4. Value of mineral production
in Utah study area counties
(1975).

VALUE
COUNT" $000 PERCENTAGE OF STATE

Beaver 176 neoligible

Iron (1974' 14,727 1.5

Juah 627 negligible

Millard * neqlicible

Tooele 12, 110 1.3

Stud%, Area Total 27,640. 2.9

Utah Total 966,407 100.0

093

*Withheld to avcid disclosing individual company

confidential data.

Source: U.S. Bureau of Mines, Minerals Yearbook
1975: Volume I2 Area Reprts, Domestic,
p. 749.
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Natural Environment

2. The valley bottoms and floodplains have smooth to gently undulating
slopes with deep, alkaline soils. The surface textures range from foamns
to silty clay foams, while the subsoils range from fine foams to fine silts.
Permeability ranges from very slow to moderately rapid and wind erosion
of the disturbed soil is moderate.

3. The alluvial fans and streams and lake terraces make up the largest
areas in the valleys. The soils vary in depth and are alkaline. The
surface textures range from fine sands to gravelly sandy loams to silty
clay loams, while the subsoils range from sands to loamy skeletal to fine
loamy. Cemented hardpans are common at varying depths below the
surface. In general, the gravel content of the deposits increases near the
base of mountains. Permeability of these soils ranges from slow to
rapid.

4. The uplands and mountains have shallow to deep, moderately alkaline to
medium acid soils. Surface textures range from cobbly to sandy to
gravelly foams, while the subsoils range from loamy skeletal to clayey
skeletal. These soils are often underlain by bedrock.

A surface pavement of rock fragments is present over many of the soils. Much
of this desert pavement has been produced by winds removing the finer soil particles
from the surface.

Wildlife (3.2.2.6)

Common and Typical Species (3.2.2.6.1)

Common and typical terrestrial animals of the study area are listed in Table
3.2.2.6- 1. Wild horses, protected by the Wild Free-Roaming Horse and Burro Act of
1971, occur in many valleys and compete for forage with domestic livestock and
native species (Figure 3.2.2.6-1). Nocturnal rodents account for most of the small
mammals. Reptile diversity is low as a result of relatively low mean annual
temperatures and generally less suitable habitat in valleys. Low amphibian diversity
results from general aridity, lack of summer rains, and isolation from colonizing
sources; only a few species have been introduced or have survived in isolated springs
and small streams since the last glacial period. The areas with the highest bird
diversity in the study area are the mountain and riparian habitat types (Table
3.2.2.6- 2).

Game Animals (3.2.2.6.2)

Big game species in the study area include mule deer, pronghorn antelope,
bighorn sheep, and elk (Figures 3.2.2.6-2, 3.2.2.6-3, 3.2.2.6-4, and 3.2.2.6-5). Wide
ranges of habitats are found, including basins, high mountain ranges, forests,
woodlands, and scrublands.

Wetlands in valleys are important stopover areas or breeding habitat fot large
numbers of migratory waterfowl, including ducks, geese, and swans (Figure
3.2.2.6- 6).
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Table 3. 2. 2. 6-1. Common and typical aiphibians, reptiles, and
mamma Is, Novaca/Utah study area (P1g. 1 of 2).
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'Fable 3.2.2.6-1. Common and typical amphibians, reptiles, and
mammals, Nevada/Utah study area (Pg. 2 of' 2).
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Important upland game include a variety of grouse species, mourning dove,
pheasant, wild turkey, pigeon, quail, partridge, and cottontail rabbits. The distribu-
tions of sage grouse, blue grouse, quail, and chukar partridge are shown in Figures
3.2.2.6-7, 3.2.2.6-8, and 3.2.2.6-9.

Major furbearers are mink, raccoon, badger, skunk, weasel, bobcat, coyote,
fox, beaver, and muskrat.

Aquatic Species (3.2.2.7)

Aquatic Habitat (3.2.2.7.1)

The intermittent nature and salinity/alkalinity of most streams and playas
limits the development of aquatic life. Playas may support short-lived populations
of brine shrimp, algae, and zooplankton. Pdrds may feed on these when abundant.
The perennial habitats include small springs, streams, and a few reservoirs and ponds
(Figure 3.2.2.7-1). Some isolated spring habitats are, however, subject to drying due
to nearby water table lowering.

Aquatic Biota (3.2.2.7.2)

Mountain streams and cold water springs provide habitat for fish, particularly
trout (Table 3.2.2.7-1). Reservoirs and ponds are usually stocked with trout and pike
and warm-water fish such as bass, sunfish, and catfish. A great variety of endemic
fish (many of which are protected) inhabit isolated springs and streams that were
left when Pleistocene lakes dried up.

Protected Species (3.2.2.8)

For purposes of this discussion, the term "protected species" applies to rare,
threatened, or endangered species that are candidates for or already included on
state or federal lists.

Plant Species (3.2.2.8.1)

Numerous species of rare plants are being considered for protection under
federal and state endangered species legislation in Nevada and western Utah.
Several species in Utah have already been federally listed for protection under the
Endangered Species Act of 1973. Three of these endangered species, the purple-
spined hedgehog cactus (Echinocereus engelmanii var. purpureus), the Siler
pincushion cactus (Pediocactus sileri), and the dwarf bear poppy (Arctornecon
humilis), occur in southwestern Utah near the study area. None has yet been
federally listed in Nevada. Nine rare plant species have been listed by the U.S. Fish
and Wildlife Service as species for which the Service is preparing a rulemaking
package; these species have a high probability of being listed for protection (USFWS,
1980). Eighteen rare plant species in Nevada have been listed for protection by the
Nevada Forestry Division under NRS -?7.270, and all of these are likely to be
directly or indirectly affected by the project. In addition, all species of the family
Cactaceae, the genus Yucca, and all evergreen trees are protected under NRS
527.050 and NRS 527.070. Utah has no state laws which afford protection to rare
plants.
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Table 3.2.2.6-2. Common and typival specis of birds of the
NvadN:/Utah stu(dy area (Pg. 1 of 3).
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Table 3. 2. 2.6-2. Common and typical species of bi rds of' the
Nevada/Utah study area (P~g. 2 of 3).
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Table 3.2.2.6-2. Common and typical species of birds of the
Nevada/Utah study area (Pg. 3 of 3).
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Natural Environment

Under the Endangered Species Act of 1973, preliminary lists of endangered and
threatened plant species were published in the Federal Register (FR:40:127:July 1,
1975, and FR:41:117:June 16, 1976). The 1975 list was a notice of review, and
species included on it and not subsequently proposed or listed have been generally
referred to as "candidate" threatened or endangered species. Species included on
the 1976 list of 1,700 proposed endangered species have been generally referred to
as "proposed" species. Both lists were screened to determine those species that are
known to occur in or near the study areas in Nevada and Utah, and over 200 such
species were identified.

Figure 3.2.2.8-1 shows locations of the rare plant species considered. Table
3.2.2.8-1 lists the species for Nevada and western Utah and gives a summary of the
distribution and habitat information available. Table 3.2.2.8-2 gives substratum
preferences for selected rare and endangered plant species in the study area.
Recent changes in the Endangered Species Act (the amendments of 1978) have
resulted in withdrawal of the 1976 proposals. Currently, rare plants are being
reviewed on a case-by-case basis by federal and state authorities, and many species
are likely to be elevated to formal protection under state or federal laws prior to
commencement of M-X construction. A new notice of review is scheduled to be
published in the Federal Register late this year (1980), which substantially reduces
the number of species under considera tion.

There is a dearth of information on the ecological status and distributions of
many rare plants in Nevada and Utah. Fairly complete literature and herbaria
search data exist, and emphasis is now being placed on analysis of comprehensive
field inventories that were undertaken by local experts during the growing season of
1980. These studies concentrated on 1 I valleys within the project area. Should slJ,'
studies continue, it is likely that some species of "rare" plants will be found to be
common and abundant. For example, preliminary analysis shows that the bashful
four o'clock (Mirabilis pudica) and the white-leaf machaeranthera (Machaeranthera
leucanthemifolia) are abundant in Pahranagat Valley and should not be considered
rare (Welsh and Neese, 1980). ETR-840, Field Programs, details methods and
results. Rare plant lists for Nevada and Utah have recently been reviewed by local
authorities (Northern Nevada Native Plant Society, 1980; Welsh and Thorne, 1979),
and several species have either been added, delisted, or their status changed to more
accurately reflect existing population trends.

Wildlife Species (3.2.2.8.2)

Several terrestrial species protected by the Endangered Species Act occur in
the study area. The bald eagle winters throughout many of the valleys in the study
area. The peregrine falcon migrates through the study area and many nest on the
very eastern portion of the study area. The Utah prairie dog is a resident species
occuring in southwestern Utah. State protected vertebrates found in or near the
area include the desert tortoise (the population on the Beaver Dam Slope in
southwestern Utah is federally listed as threatened) gila monster, and spotted bat
(Figure 3.2.2.8-2).

Aquatic Species (3.2.2.8.3)

Many protected (8 federal and 23 state) and recommended protected (33)
aquatic species are present (Figure 3.2.2.8-3, Table 3.2.2.8-3 and 3.2.2.8-4). Most
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Tab 1 :1. 2. 2. 7- 1. Fish of N \'ada/Vtah st udy area.
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Tale~ 3.2.2.8-1. Harp andh p)FotUct(( plan'ft spocjr1.s in t he Nek~ula /tfiih
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Table 3.2.2.0-1. Har'I, and i)te(te(d plant spcies in tHie .(%.vada/Utah
H--l a 1 rea: (Pg. 10 of 16).
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Table 3.2. 2.8-2. Subst rate types and rare plants that
often occur on them (Page I o f 2).

Species which occur near thermal spri ngs, seeps

J~ropcr~basal.ticus
: oacnan'r a rphz; 7un'

Species which occur in sandy washes and on flats-Mojave
Desert Region

Asr~au pewer: var. triquetru s
A. nuensls
.Lenscemnfrccirrs var. arnarqosae

Species which occur on sand dunes and deep sandy soils

A. ~r z~ascsvar. rrlcan's

2~operusrlpleul

E. oonccnnLir-
He~ar.x~s esert.ccius
;~e~Sernflarenjar~us

eoc:~r ax flc-urrn

Species which occur on limestone, Sevy dolomite or gypsumr
(valley floors)

Arabls shock~eU,

Asciejpias eastwoodiana
Astraqa~us pterocarpus
A. unc~a ;s

Cor~jphantha viv,,para
Cry~ptar~tha cornpacta
Er: oconurr erenu cum
E. nummulare
E. rabricaule
Frasola GYPSicola
Lep.da~uir7 nanurn
Pha ella parlshjii
Po uaa subspinosa var. heterorhyncha

S. pub~spi nus

3514
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Falte :3.2.2.8-2. S IIhs t 1, n t I'ypes :11fd1 r.e plant1s " th1aIt
()F t (, n ()c c iV i fl t hem ( TI a v 2 f) 2)

var. ebzr:sru:na

's e a romtres

Saeuies known from~ bajadas of limestone mountains. witi-
sagbruh.pinyon pines or junipers

A.avar tmonoh2jd

c>-~ncri.s var. _omnooalNux
t,.)a rara var. rcsea

:nerfupta

-TOjonixr da:rov::
E. 1nzr2arCe
HLI.se,3 ,*&st:,_ var. :r,-L~cens-,s

Lu nus 2rrImurenanajs

Species known from Se%--, dolomrite in pinyon-juniper woodland
'Pine, Hamlir.. Wab Wab Valleys)

::compacta
Er: &cnvrererni curr

P-eristemon 2Cf:nins

S~er 2&a aespi;tosa

Species which occur in mountainous areas

Astraa.:u _ent~alnosus var. .1atus

Fisera rahutensis
m~ nensis

Le-.:a Maiu.rel

LornatLutr raven.::

3514
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THE CLOKEY PINCUSHION CACTUS
Co ~r .jpalth,, v.iipilr't vr. ro.sca)

OCCURS WITH BLACK SAGEBRUSH
ON SHALLOW, WELL DRAINED
SOILS. THE SPECIES IS THREAT
ENED BY COLLECTORS.
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RARE PLANTS
LEGEND

NUMBER SPECIES

1 Ictbr,'r',b ira 74 1) a. perella vi .leuniv 147 /fn~laIaohif

3 I ng.lsi.ibri 75 1) vo (r,,o'hrra vdav,arohiira 148 ifert,-n t,grybansis

4 In,,rrnaria .u',-vara 76 1) cravxsifolia vat ,,ade,riv 149 Mtmulus U'a oe,,'nn

5 A 1 78 1) /aegeri 1SO irahvl's pudica

6 rAir 11rpar 79 /) paiJrifrlicta 151 opuffila puid''l

8 1 ..... ...,ca:~ni c 79a 1) viihulifra 152 () u+'p pinf vat rultigevniculata

9 in"w,:/ so 1), sphaermide. var cmui 153 1)rvc,,'. nevaden'i'

10 "''" 81 1) %ten,divoa vat ramnma1 Oyt,-auir'I

I O.Lth kin,,t .r ...... j 82 1) nalialpina15 %ibawhot

121 Ir n., 83 F,,.rereelmanit var pUlipueL 155 Prdrctias Wen~

1f(156 Penrr'epon are ,Idras

14 1'. h bra ' ..... w,,,ria 84 f~lea ne,'ade,k% 157 P 1"~o spprbcrlr

1 vul 85 f rvicipsi. ,,udicaulis var rrorfldifa 15 P , sp ro,
16 ah -dnt 87 f pilfbiiam ,,esadenme15 icns

1 7 rIprll1rrr" 88 fnfrworrr lah,,s 159 P frnct.ii nnhar

18 14 1 ,r1c, 89 /> r. vvrr 161 P ftutidifrfll SPtP ainargo'Jw

1 1 .rllrri CO 90 f pr,,seh fictot 162 P f'umiiv var rrbtfio/rrre

20 1a/yr tru ar tttlfrrptVhl L~ F r4iL'i ..lr~j' 163 P Aeck ii

21 wn-r,,alba~rt -fIinsftmuL 92 t ,aneiah' var ,riijuMO'I' 16 P ,taflh

22 94 1, alle',nAplun 167 Ppaei a f~l'U
23 1:#-wien var 93~n~rj F P,.tmonrpi~f ~, proirui vas

24 1lnen%95 f rr:iOjh i'lurni 168 P puadir us
25 fl1 flhi~m., 96a, lat'u,~vur 169 P rubicund~u S

26 1 mi a, 6 1Inuratrn170 p thompnpriat sjrjr jaegeri

267 1 rt meO trait 98 / crLri on/t roum, var ma, ihe wia 171 P thurberi var. anesfirir
27 I/ .'qu~~r~i'99 1 darro. it 172 P tides trotnti

28 ir ,grsn, 100 1 eremicum 173 P wardi

39 inl" hmnus ,,/ eni I. 101 f h,,lmgrenii 173a P Spt tIDep CTreek itt,

31 nomrvr,:n u i'wmiPt 102 f jamesd var rupicoia 174 Peru jd.' megalocephala var intricata

31 I n sor~u 103 1- lemmnji 175 Pet er#a tb=,mp srne
32 ~ ' ~10 F. Iohhaj var rohustius 176 Pbacelta an iln
33 1 peranus' 105 ET. naturn16m rilca

35 I p,ar ar dn,' ali 105. F nummulare 177 P beatityat.
~ r a bngia, r106 E ostolundit 178 P repirahtes

36 Iprev 109 L. panguicetise var alpestre 179 P $Iabemnma
37 Ip~prt(fuN 10 F.LtIiaue

38 Ipseudit)ranthus IS P*%Z~a a.ahfr~m1 inc-onspvicua

39 pirr-nrpi.s 112 E. ,'jscjdulum IB

39d I mbijn'.i vat ,,,,jdiflis 111F io ari Phib ga/onu

40 I senru vat srird'scu'fl 11 .zo arzoi 8 Prilvga a subspintia var herrorvncba

41 s,,hfdflU, 115 Irsellevia pliugens 187 P7, nV/4 , pda~s
42 snvifl~r'.116 frasera Xi psictita 18 P. nevadenusur

43 117~r~ie I-f pahotow 189 Roruppa subumnbellata
44 ju,/ltd a ,, I i 118 firarin,, us apidata var. marropetala 190 Saki:a funuerea

44 :wijuhOLL 1 ,rru ieiicss.kMroev 191 Scierocactus polvancistrus
45 I lljJ~.120 (erainum fr qtuimense 12 Sbbsru

49 j) elf~ Wi VeatI*..11)w aeo 193 eaginella utabensis

49 I.r d l,'d ntu, 122 6 riph',i 1 195 Sfiene clokey

50 iiO O neaes,,tliii12 (;idearair.uaens 196 S p#eervoni var. minor
51 ( ucalev '124 Ifarke/aa fpinwhia 197 S scaposa var lobata

53 (as tmleu' parvulla 125 // a/pyimU 198 Smelowskia bolomsenit
54 1 absuxonosa 128 1/ watwnul 199 Spbaerakcea caespotosa

55 ir iaunm amrrpet 1 129 IHeliant, il s ericuolu' 2030 Spbaeu-omena cornpacta

57 (,j'J,)lntlu feC I it 130 fleucuheru ,Jurani 201 S rutbiae

57 to phdvanthau 0 1rara vtI'MI 132 1/%umenrppappi.% fifollo.u var fiomentosus 202 Streptantbus othganotbms
58 o panta ilarava mca 133 lia cri plcali. 203 Synthyus ranucuhwde

59 1,, plathi crmpacla 134 f eremica 204 Tbelypodium laxifloram

61 w8'41a10~ ~ico~an' 205 T sap$ttataim var. outalifoJhu.

612 ' iflersfihI a 136 1Iepndium naumr 206 Ttowposendia jonesti var. toot~ S

623 itutmilma 136a I row/en 207 rifo/lmma,,dersorni wpp bewdeyw
63 tumista r 137 1eitourella bheerAo 2078 F a. var. Ruscamm

64 ~ ~ ~ ~ 3 (ucfaws,,'l isia rnakilimet f--
66 haw.a/cs 0 em

67 s mtpptena.' crauhlen 140) 1 emaliirn rareno 20 iola purose var. cobw~esecewsis

68 (monimU% 142 lupi""f.v ftinesif 214 Cywvopterms .ewbewry

69 1 tivat 143 maa~~~us216 Ortg~is d/uerltUm

71 KnoijnchII 144 Ol'imr g-PILNtat 219& lj-pfa) ps .&

72 Ikffi a A ingot 145 Wai,aeraflthera g1nnde/,,,ides var ( 30 Pnpw"rat gv.de

73 nra'L anda 146 4 /euicanthernifoa2 o--iarxwk
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THREATENED AND ENDANGERED WILDLIFE SPECIES

LEGEND

'----- BALD EAGLE WINTERING AREA (ESTIMATED)

BALD EAGLE KNOWN ROOST SITE

iX. .X] DESERT TORTOISE RANGE

I DESERT TORTOISE CRITICAL HABITAT

E:iII] GILA MONSTER RANGE

". " _ "PEREGRINE FALCON: REGION CONTAINING

ACTIVE NESTS SINCE 1960

A GUILIANI'S DUNE SCARAB BEETLE RANGE

* SPOTTED BAT SIGHTING

UTAH PRARIE DOG RANGE
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Tahlet 3. 2.2.8-3. Saoarvu1 Iho legal stat us of protected and recoin-
moln(l(*( proSt('(1 ed I i sl in the Nevadla/lUtah study areal
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LEGEND

PROTECTED FISH SPECIES FOR NEVADA

AND UTAH

A

4 , , •

N I f-10 1 F1 F F. FFP ' r , , Af N A N j TI P k ',T* f l jl "

p .' , F ( ' i

s

RECOMMENDED PROTECTED FISH SPECIES

FOR NEVADA AND UTAH

3 VO'V.FF F l F F'' ' F 'A f"

4 ,, F[)' W N' FF I FI [A(F

4 F 'IF AF F F , [)AFF F

10 ,, , ,, )t H :

14 N .t ",t ' FF '

RECOMMENDED PROTECTED INVERTEBRATES

MOLLUSCS

19 ' F' '" '2FF I Ft F

21 ' ,,F t F' .

13I''[ FAN'

i :l- 22

14

2.5 f I

26 ' 'F F F ' ' F

719,,.F 
t F

REOMENE PRTCE INETBAE

1

3

28 Ff.'tFF ' F fJ

39

41 %
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Table- 3. 2.2,.8-4 . Summary or t he recommended protected
nvert ebrates in t he Nevadt/Utah study area.
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of these species evolved as a result of isolation caused by drying of Pleistocene
lakes (10,000-20,000 years ago), forming widely spaced small springs and streams.

Wilderness and Significant Natural Areas (3.2.2.9)

Wilderness (3.2.2.9.1)

No designated wilderness areas are in the study area. Jarbidge in the
Humboldt National Forest in northeastern Nevada, and Lone Peak in the Unita and
Wasatch National Forest in central Utah, are located 150 and 65 mi, respectively,
from the nearest project feature. Portions of the proposed deployment area are
undergoing review for wilderness characteristics (Figure 3.2.2.9- 1).

Significant Natural Areas (3.2.2.9.2)

Significant natural areas in the proposed siting region include over 70
proposed/designated natural landmarks, seven national wildlife refuges/ranges, four
proposed unique and nationally significant wildlife ecosystems, four national
parks/monuments, and nine state wildlife management areas (Figure 3.2.2.9-2).
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SIGNIFICANT NATURAL AREAS

LEGEND
1 NATIONAL PARK/MONUMENT
2 NATIONAL WLDUFE REFUGE/RANGE

3 UNIQUE AND NATIONALLY SIGNIFICANT

WILDLIFE ECOSYSTEM
4 NATURAL LANDMARK

5 NATURAL AREA
6 STATE WLDLIFE MANAGEMENT AREA

7 STATE PARK
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Human Environment

HUMAN ENVIRONMENT (3.2.3)

The designated Nevada/Utah region of influence (ROI) is shown in Figure
3.2.3-1. It includes the Nevada counties of Clark, Eureka, Lincoln, Nye, Washoe,
and White Pine, and the Utah counties of Beaver, Iron, Juab, Millard, Salt Lake,
I Itah, and Washington. Geographic areas analyzed other than the ROI include areas
of analysis (AOA) and potential base site locations. For most impacts analyzed the
AOAs are synonymous with city and county boundaries. For those attributes which
logically cannot be geographically evaluated at the county level (e.g., air quality),
the AOA is explicitly defined when baseline data is presented.

Employment (3.2.3.1)

The size of the employed and the unemployed labor force Lind the unemploy-
ment rate are significant measures of the study area economy, since they reflect
the labor supply from which project-generated direct and indirect job demands can
be filled. Total unemployment is a significant measure of the affected environment,
for it is a measure of the region's unused labor pool. In this respect, it is notable
that many of the counties in the Nevada/Utah study area have very small
unemployed labor pools.

Of the total unemployed in 1977, 9 of the 12 counties had unemployed "pools"
of substantially less than 1,000 persons. The other three countes -- Clark, Salt
Lake, and U3tah counties -- have the bulk of the employed and the unemployed.
Substantial construction labor requirements, in the majority, could only be met
through large-scale labor importation.

IJnemployed-labor pools may understate labor force availability in cases where
people are employed part-time but would prefer full employment, and hidden
unemployment, where people are not in the civilian labor force (CLF), but might be
if suitable jobs became available. However, total unemployment is used as the labor
supply variable, since accounting for underemployment and hidden unemployment
would be highly speculative. Moreover, for the rural counties, population totals are
so modest that no substantial augmentation of supply could be met except by labor
importation, whether transient or permanent.

As shown in Table 3.2.3.1-1, the civilian labor force in Nevada has grown
rapidly -- 6.4 percent per annum from 1970 to 1977. Unemployment rates were
relatively low in 1977 throughout most of Nevada. The Las Vegas and Reno
Standard Metropolitan Statistical Areas (SMSAs) -- Clark and Washoe counties,
respectively--accounted for 82.2 percent of the state's unemployed in 1977 and 82.0
percent of the civilian labor force. The combination of Carson City (the state
capital), Clark, Douglas, and Washoe counties (the tourism centers of Las Vegas,
Tahoe South Shore, and Reno), accounted for 88.4 percent of Nevada's 1977 civilian
labor force and 90.8 percent of the unemployed in 1977.

Within Utah, unemployment increased from about 17,000 to 25,000 in the
1970-1977 period (Table 3.2.3.1-2). This growth rate of 5.7 percent was
accompanied by a 4.4 percent growth rate in the CLF. The unemployment rates for
the Utah portion of the ROI are greater than those for Utah. Three counties--Salt
Lake, Utah, and Weber--account for 83.8 percent of the civilian labor force. In
terms of unemployment, these three counties account for a total of 85.6 percent of
the study area's unemployed.
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In Nevada, the five counties that comprise that state's portion of the ROI
accounted for 56.8 percent of the state's CLF in 1978. In Utah, ROI counties of
Beaver, Iron, Juab, Millard, Salt Lake, U1tah, and Washington represented 76.0
percent of total state CLF in the same year. In all cases except White Pine and Nye
counties, ROI counties had CLF growth rates well above that for the IJ.S. as a whole
over the 1970-1977 period. In contrast, RO counties had much smaller growth in
unemployment than the ( .,., but greater than comparable rates for Nevada and
I rtah as a whole.

Nevada and I Itah economic characteristics relative to the national average are
shown in Table 3.2.3.1-3. In general, sectoral shares in the Utah state economy are
more similar to the national average than those of Nevada. Services sector shares
in Nevada are primarily responsible for this dissimilarity. Gaming and other tourist-
related activities alone account for over 28 percent of total employment in the
state of Nevada. Other significant differences between Nevada and national shares
are in the agriculture sector, with one-third the national average, and manu-
facturing, with about one-fourth of the national average.

Although employment shares in mining are well below the national average,
mining earnings shares are equal to the national average in Nevada, and over five
times the national average in Utah. Utah has two-thirds the national average in
manufacturing employment share and about one and one-half the national average in
construction shares.

On the whole, the nation's employment rate has grown only half as fast as
Utah's, and one-third as fast as that of Nevada. Leading growth sectors in both
states are construction and manufacturing. Nevada construction employment has
grown 5.7 times as fast as the nation as a whole.

Nevada

Selected characteristics of the Nevada economy are shown in Table 3.2.3.1-4,
where the share of total employment is shown by county and economic sector. The
dominance of Carson City, Clark, Douglas, and Washoe is evident in their accounting
for almost 90 percent of total state employment in 1977. The total is only about 0.4
percent of the I1.S. total, although, as shown in Table 3.2.3.1-5, Nevada employment
is growing much faster than in the United States as a whole. This high rate of
growth was a function of high growth rates in several of the larger counties--Clark
(the Las Vegas SMSA), Carson City, the state capital, Washoe (the Reno SMSA) and
Douglas, locale of the Tahoe South Shore entertainment center. Within the ROI,
however, Nye County had a large negative growth rate, while Eureka, Lincoln, and
White Pine had growth rates lower than Nevada as a whole.

Agriculture has not been important in Nevada, since it provided only 1.4
percent of the jobs in 1977. Within the state, counties with employment shares of at
least 10 percent in agriculture included Churchill, Esmeralda, Eureka, Humboldt,
Lander, Lincoln, Lyon, and Pershing. Growth in agriculture has been modest, with
an annual average growth rate of only 1.0 percent over the 1967-1977 period. Four
counties (Nye, Carson City, Storey, and Washoe) had negative growth in agricultural
employment and six had rates of growth below the state average. The county with
the most rapid growth of agricultural employment--White Pine--is under considera-
tion for M-X facilities and is slated for the White Pine Power Plant.
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Hum1nan Environment

Mining accounted for 1.2 percent of the state's jobs in 977. Eureka, Land-r,
Lincoln, Lyon, Nye, and White Pine had employment shares of 10 percent or more.
However, data were not available for a number of other counties because of
disclosure rules. Mining grew statewide at an annual growth rate of 2.2 percent,
below that for the 11nited States. Within the ROI, mining employment was well
above the average growth rate in Lincoln and Nye counties.

Construction had a larger share of the state's employed labor force --
5.7 percent -- and was greater than the national average of 4.0 percent in 1977.
Over the 1967-1977 period, though, high rates of growth in construction employment
were observed in Clark, Elko, Mineral, Carson City, Douglas, and Washoe counties.
In general, high rates were characteristic of the more urban areas with lower
increases in the more rural counties.

Manufacturing employment grew at a rapid rate over the 1967-1977 period,
but it accounted for only 4.3 percent of the total in 1977 (Table 3.2.3.1-5). The
nation's percent share of manufacturing--20.1 percent of total employment--
indicates tnat in this respect, Nevada is atypical. While disclosure rules have
limited available data, it is clear that wide differences exist in growth of
manufacturing across the counties. Over 1967-1977, average annual growth equalled
4.3 for Clark, 26.9 percent for Carson City, I8 percent in Douglas, and 11.8 percent
in Washoe counties, for example, while the state figure over this same period was
about 9 percent.

Services gre' at the same rate ZLs total employment in Nevada, 5.7 percent
per annum over the 19(-7-1977 period, and this sector clearly dominates state
employment (37.1 percent in 1977). The chief contributors were the counties of
Clark, Douglas, and Washoe, since the hotels, motels, gaming, entertainment, and
related services are concentrated there. These three counties had a service industry
growth nore rapid than the state as a whole, 6.7 percent per annum for Clark (Las
Vegas), 6.2 percent for Dlouglas, and 6.6 percent for \Washoe (Reno) over the 1967-
1977 period.

In the government sector, Nevada's 18.4 percent share of the total was almost
the same as that for the nation. The variation from county to county is quite large,
however, for example, 5.5 percent in rouglas as opposed to 60.2 percent in Mineral
County. Government xas the major job source in Lincoln and White Pine counties.
The government sector has exhibited an average annual growth of 5.2 percent over
1967-1977 -- -nore than twice that of the linited States. Above average growth
rates were recorded for Clark and Nye counties.

I Jtah

Of Utah's total employed work force in 1977, 60.2 percent were working in
Salt Lake and I Itah counties--two of the seven counties in that state comprising the
region of influence (see Table 3.2.3.1-6). The remaining five counties, however--
luab, Ieaver, Millard, Iron, and Washington--were much smaller contributors to
total state employment; their 1977 share equalled only 3.7 percent of the Utah
total. Utah had an employment growth rate of 3.5 percent from 1967-1977 (Table
3.2.3.1-7), double that for the nation as a whole. Of the RO[ counties, Salt Lake and
IJtah grew fastest, except for Washington County. Other rural counties grew slowly,
with luab County exhibiting a 0.2 percent average annual growth rate--the lowest of
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Human Environment

all seven ROI counties in the state. Within the ROI, only a small number of jobs
were in agriculture; this is consistent with the small shares in Utah and the Uinited
States as a whole for this industry. County shares in agriculture were highly
variable in Utah, however, ranging from 0.5 percent in Salt Lake to 18.1 percent in
Beaver County. In addition to Beaver, other rural counties have had relatively high
agricultural employment shares.

The state had a negative rate of growth in agricultural employment from
1967-1977 (Table 3.2.3.1-7). This was consistent with national trends. Every county
recorded a decline in agricultural employment, ranging from a low of 2.7 percent
average annual growth over 1967-1977 in Washington County, to a high of 0.9
percent per annum in Beaver and Iron counties.

Mining has had a small role in the state and ROI county economies. It
comprised only 2.6 percent of Utah's total employment in 1977. This share was
relatively greater than that of Nevada, but well below that of the U.S. as a whole.
Utah County, with 7.0 percent of 1977 employment in mining, had the largest share,
while Washington County's 0.1. percent share was lowest. The state as a whole
experienced a 3.7 percent average annual growth rate over 1967-1977 in mining.
This was slightly above that of the nation as a whole. Rapid growth in mining
employment was observed in Utah County, with the balance of the ROI counties
growing less rapidly. Disclosure rules, however, have prevented a full accounting of
county-specific mining employment.

Construction accounted for 5.8 percent of total state employment in 1977,
%xell above the nation's 4.0 percent. Millard had the lowest share--1.2 percent--and
Washington, the largest--10.0 percent. Salt Lake and Utah counties had shares
approximating that of Utah as a whole. The most rapidly growing employment
division in Utah was construction, with a 9.9 percent average annual growth rate.
The U1.S. growth rate, on the other hand, was only 1.6 percent per annum. Utah had
an above average growth rate and Salt Lake County was very close to the state
average. Only one count y-- M illard--showed a decline rather than growth in
construction employment.

The share of manufacturing employment in Utah was 13.5 percent in 1977,
well below the 20.1 percent share recorded for the nation. Iron County's share was
the smallest--6.2 percent--while Juab had the largest--25.8 percent. Salt Lake
County's share was 13.9 percent, nearly the same as that of Utah, and would be
expected, given the dominance of the Salt Lake City metropolitan area within the
state. Manufacturing employment in the state grew well, averaging 4.0 percent per
annum over the 1967-1977 period. This rate of growth was much greater than the
nation's growth rate of 0.1 percent for the same period. Iron, Millard, and
Washington all exceeded the state's average growth in manufacturing, while the
metropolitan counties of Salt Lake and Ujtah were close, experiencing 3.9 and 3.6
percent per annum, respectively over 1967-1977.

Jobs in services equalled about 81,000 in 1977, roughly 14.7 percent of total
state employment. This percent share was less than one-half that of Nevada, but
only slightly below the 17.4 percent of total U.S. employment recorded in the
services industry. Of the ROI counties, only Salt Lake and Utah had service industry
shares of their total employment above the state average. Other counties were
predominantly rural and, as such, had little demand for a large, well-integrated

3-144



Human Environment

service industry. Across H tah as a whole, the services division grew rapidly, at
4.9 percent per annum, over the 1967-1977 period. This growth was well above the
U.S. growth rate of 3.0 percent. Millard grew the slowest at 0.6 percent and Utah
County, the most rapid with an average annual rate of 5.5 percent. Iron, Juab,
Washington, and Selt Lake counties all had above average growth rates in the
service industry fromn 1967-1977.

Government had the dominant share of state employment in 1977. This
industry's share of 23.2 percent translates into more than 125,000 jobs and was well
above the 18.2 percent national average for government employment. Of the ROI
counties in the state, however, only Iron County had a percent share figure above
the 23.2 percent given above for the state as a whole. The government sector grew
at a modest 2.1 percent average annual growth rate over the 1967-1977 period.
Juab experienced negative growth in government employment over this longer
period, while other counties came up to Salt Lake County's 4.2 percent per annum
growth figure.

Income and Earnings (3.2.3.2)

Earnings trends basically follow employment. Since a detailed analysis of
employment by industry has been given above, relatively little additional analysis
will be given for earnings.

Because of the emphasis on services in Nevada, the state does not conform to
the income and earnings characteristics of other states or the nation. In Nevada,
income fromn the services industry was more than double the national average in
1977. In both Nevada and Utah, however, the economic sectors that grew the
fastest between 1967 and 1977 were construction and manufacturing. Except for a
decline in agriculture, real earnings from all sectors increased during the 10-year
period.

Nevada

Total earnings in Nevada equalled $4,148.6 million in 1977, but were only
about 0.4 percent of the U.S. total. Per capita income for Nevada averaged $7,0*.)
in 1977, about 14 percent more than the U.S. average of $7,026. Table 3.7 X
details growth in earnings by major economic sector for Nevada as a whok '-

county. Table 3.2.3.2-2 presents per capita income and earnings shares - o-inty
for 1977.

Utah

Per capita income equalled $5,943 in 1977, well below that for either the
nation as a whole or Nevada. The state as a whole had total 1977 earnings of
$6,010.5 million, only 0.6 percent of the U.S. 1977 total, and slightly above the
comparae figure for Nevada. Table 3.2.3.2-3 details growth in earnings by major
industrial sector for Utah and selected counties over the period 1967-1977. Table
3.2.3.2-4 presents per capita income estimates and each industrial sector's share of
total 1977 earnings for the state and selected counties.
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Public Finance (3.2.33)

The major sources of revenue for Nevada are taxes from sales and personal use
and gaining, which combined, account for over three-quarters of the state's general
fund revenues. In Utah, sales and income taxes account for nearly three-fourths of
the total revenues. For both states, the largest expenditure is for edwcation,
followed by social services.

Population and Communities (3.2.3.4)

Recent population trend data for Nevada and Utah, shown in Table 3.2.3.4-1,
indicate 33 and 22 percent population growth rate for Nevada and Utah, respective-
ly, for the decade between 1965 and 1975. The increase in Nevada has been due
primari~y to in-migrants from other states and has been concentrated mainly in
Clark and Washoe counties, which contain the cities of Las Vegas and Reno. Rural
areas, on the other hand, have attracted few new settlers. Utah population
increased as well, but primarily from an excess of births over deaths rather than
from in-migration.

Over 80 percent of the total Nevada population is classed as urban, with 56
percent of the state's total in Las Vegas and 24 percent in Reno. Of the
21.1 percent increase that took place in the state between 1960 and 1970, 15.7
percent was through net in-migration and 5.3 percent by natural increase. Nevada's
population is projected to more than double by 1990, but the number of households
will increase more rapidly than the population.

Although Utah registered a 2.6 percent annual rate of growth over the 1970-
1977 period (well above the U.S. average), it ranked behind growth in Nevada,
Arizona, Wyoming, and Idaho. More than half of the state's population reside in Salt
Lake and IUtah counties. The annual growth rate over the period 1960-1970 was
somewhat lower (1.7 percent) than that experienced between 1970 and 1975. Of the
13.9 percent total population increase that occurred between 1970 and 1975, 10.3
percent was from natural increase, while only 3.6 percent was due to net in-
migration.

Transportation (3.2.3.

Roads (3.2.3.5.1)

The area is served by U.S. Highways 6, 50, and 93 and State Routes 2, 7, and
25 amd SA, 21, 25, 38, 46, and 5 1 in Nevada; and 21 and 56 and 257 in I Jtah.
, mtrstate Routes 70, 80, and 15 provide access. These highways are shown on

ci'r,, 3.2.3.5 - 1, along with the arnual average daily traffic for 1979 in Nevada and
I tdh. These routes connect small cities and communi ties, none of which has
ii,)fi over I,090. Coommiunites with populations over 1,000 are identified in

o t,''I'rl routes are primarily two-lane paved roads. Numerous lesser
,,n.devd, uisurfaced roadways, or unimproved trails created by

WI * ~ v Iught and the roadway network accommodates this
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The capacity of most segments of the existing highway system is relatively
high, since the roads are generally in good condition, with good alignment and
moderate grades. However, through mountain passes, highway alignment and grade
are influenced by the topography causing a corresponding reduction in capacity.
Critical sections with restricted capacity are shown on Figure 3.2.3.5-1 and are
listed in Table 3.2.3.5-1.

Load-carrying limits in both Nevada and Utah are based on the number of
axles. Load limits are 20,000 lb for a single axle and 34,000 lb for a tandom axle in
Nevada, and 18,009 lb and 34,000 lb respectively in Utah. Length, height, and size
limits are 70 tt, 14 ft, and 8 ft respectively in Nevada, and 65 ft, 14 ft, and 8 ft in
I 1 t ah.

Railroads (3.2.3.5.2)

The Nevada Northern Railroad has its southern terminus in Ruth, northwest of
Ely. It runs north and south, providing rail service to Ely, McGill, Warm Springs, and
Currie and intersects with the Western Pacific Railroad at Shafter, Nevada.
Western Pacific runs east and west across Nevada and Utah. A Union Pacific
Railroad line connects Las Vegas with Salt Lake City and services Caliente, Beryl,
Lund, \%ilford, and Delta, among other communities.

Air Traffic (3.2.3.5.3)

Major airline service is provided through the airports at Las Vegas and Reno,
Nevada, and Salt Lake City, Utah. There are a number of small public and private
airstrips and a limited amount of commercial traffic in Ely, Nevada, and Delta and
Cedar City, Utah.

Energy (3.2.3.6)

Fuel Suppl

There are few pipelines for crude oil, product oil, or natural gas which pass
through the deployment region in Nevada and Utah. The existing and proposed
pipelines have been plotted from information from the energy companies and the
federal agencies and is presented in Figure 3.2.3.6-1. Among the currently proposed
natural gas lines are the Rocky Mountain Pipeline that may pass near Ely and the
Pacific Gas Transmission proposal for a 30-inch high pressure gas transmission line
from Wyoming through Cedar City and Las Vegas. Projected fuel consumptions are
presented in Table 3.2.3.6-1. In general, liquid fuels are trucked to distribution
centers and distributed locally.

The Nevada/Utah region has numerous geothermal resources which may be
tapped for alternative energy systems.

Electric Power Supply

The Nevada/Utah study area is serviced by Regions 27, 28, and 30 of the
Western Systems Coordinating Council (WSCC). Projected peak demands without
M-X and available resources are presented for winter and summer conditions in
Figures 3.2.3.6-2 and 3.2.3.6-3 respectively. Capacity will be increased as a result
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Human Environment

of the construction of facilities such as the Intermountain Power Project, the Harry
Allen power plant and the White Pine power project.

The existing and proposed transmission lines are shown in Figure 3.2.3.6-4 for
the Nevada/Utah region. As can be scen, in the vicinity of the proposed MX
deployment area there are not many transmission lines.

Land Ownership (3.2.3.7)

Federal Land, Nevada/Utah

Several federal agencies administer land in the Nevada/Utah study area
counties (the acreage is given by county in Table 3.2.3.7-1). The Bureau of Land
Management (BLM) of the Department of the Interior, administers the largest
portion of these federal lands; the acreage administered by the BLM in Nevada/Utah
study area counties is included in Table 3.2.3.7-2.

Private Land, Nevada/Utah

In most cases, existing communities are located in areas where adequate
private land exists to support additional development. In some areas, however,
extensive growth and development of communities would be restricted if public land
was not available (Table 3.2.3.7-2 and Figure 3.2.3.7-1).

State Land, Nevada/Utah

Utah and Nevada differ in the amount of land that is state land (Table
3.2.3.7-2 and Figure 3.2.3.7-2). Utah, as a condition of statehood, was granted four
sections of federal land from each township to assist in the support of the schools of
the state. On some of its state-owned lands, Utah has a system of parks and
monuments, etc., but the majority is still vacant and generally undeveloped.
Nevada, on the other hand, has comparably little state-owned land, and most of that
is developed for various purposes such as state parks and historic sites.

Land Use (3.2.3.8)

Nevada and Utah economies have planning and zoning ordinances that protect
agricultural land from urban development. Nevada's agricultural development is
geared toward the livestock industry; Utah's is more diversified. The numbers of
farms and farming acreage are listed in Table 3.2.3.8-1. Table 3.2.3.8-2 shows
trends in farming in Nevada and Utah for the past 30 years, and the market value of
crops, hay, and livestock and livestock products for 1974 is shown in Table 3.2.3.8-3.

Acreages for total cropland, harvested cropland, cropland used as pasture, and
irrigated land are shown in Table 3.2.3.8-4. Figure 3.2.3.8-1 illustrates the
relationship of croplands to geotechnically suitable land.

"3- 16
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Table 3.2.3.7-I. Federally administered acreage by
county in the Nevada/Utah study area,
excluding L3LM administered land.
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Table 3.2.3.7-2. State, private, and BLM-administered
lands in the Nevada/Utah study area
counties, in thousands of acres.
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Table 3.2.3.8-1. Farms and farmland in Nevada/Utah
study area counties, 1977.
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Tablo 3.2.3.8-2. Trends in l'arming in Nevada/Utah,
1950-1974.

YEAR NUMBER ACREAGE IRRIGATED HARVESTED
OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS

Nevada

1950 3,110 7,064,000 727,000 421,000

1954 2,857 8,231,000 567,000 360,000

1959 2,354 10,943,000 543,000 338,000

1964 2,156 10,482,000 824,000 507,000

1969 2,112 10,708,000 753,000 521,000

1974 2,076 10,814,000 778,000 551,000

Utah

1950 24,176 10,865,000c 1,138,000 1,279,000

1954 22,826 12,262,'00 ,073,000 1,228,000

1959 17,811 12,688,000 1,062,000 1,062,000

1964 15,759 12,868,000 1,092,000 1,039,000

1969 13,045 11,313,000 1,025,000 1,024,000

1974 12,184 10,610,000 970,000 1,089,000

3024-1
Source: Department of Commerce, 1977.
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Table 3.2.3.8-3. Market value of agricultural products
sold, Nevada/Utah study area counties,
1974.
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Table 3.2.3.8-4. Cropland acreage Nevada/Utah study

area counties, 1974.

TOTAL ': cHARESTD USED ONLY FOR N6' T.
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3& , CO 2b 1,006, 000 a:,0C

Nve 2 ,0C i ,00 ,,DOC 26, -

3ersn.nc I 3 D,00 0 3 , 0C0 3( , '3:

w'nltE ' ne 26,00 ", ,COC 24,C'),

Nevada _
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Human Environment

There are over 36 million acres of BLM-administered land in the Nevada/U1tah
study area. Most of this is grazed; still more is grazable.

Degree of slope (greater than 50 percent) can render land ungrazable, but
water is the vital limiting factor. Cattle will not travel further than about 4 mi
from water. Present distribution of water sources is such that approximately 15
percent of the Caliente District and 8 percent of the Tonopah District are unused
because water is unavailable. In areas where water is available, distribution is
generally inadequate for optimum vegetation utilization by livestock, wildlife, wild
horses, and burros.

The BLM regulates grazing on the extensive lands through the use of permits,
regulated on the basis of animal unit months (AUMs). (An AUM is the forage
required to keep one mature cow, or its equivalent, or five sheep for one month).
There were 1,766,479 AUMs on lands under BLM jurisdiction in 1979 (Table
3.2.3.8- 5).

Livestock inventories for sheep and cattle for the years 1974 and 1978 are
listed in Table 3.2.3.8-6. The hog population in both states is substantially less,
holding at about 10,000 and 40,000 head in Nevada and Utah, respectively, from
1970-1978.

Recreation

Nevada/Utah

Most of the natural resource recreational areas and campgrounds are administ-
ered by the Bureau of Land Management, U.S. Forest Service, National Park
Service, Nevada State Park System, and the Utah Division of Parks and Recreation.
In Nevada, 85.2 percent (930,000 acres) of developed recreational areas are federal
lands and 11.3 percent (123,000 acres) are state lands. In Utah, federal lands are
207,000 acres (62.0 percent) and the state provides 106,000 acres (31.3 percent).
Tables 3.2.3.8-7 and 3.2.3.8-8 show the proportions of developed recreational land in
Nevada and Utah administered by various agencies.

Campgrounds and Major Recreational Areas

There are major recreational facilities and campgrounds throughout the
Nevada study area, but these are concentrated mainly in Clark, Lincoln, and White
Pine counties. Although Elko County has more than ten major recreational areas,
most are considered too distant from potential M-X deployment areas.

Most recreational facilities and campgrounds in Utah are located just east of
the project area. Included are numerous U.S. Forest Service developments, state
parks, and other developed areas of interest. Tooele, Juab, Millard, Beaver, and Iron
counties all contain portions of National Forest Service lands on which numerous
campgrounds and picnic areas are situated (Figures 3.2.3.8-2 and 3.2.3.8-3).

Water-based Recreation

Resident participation surveys conducted since 1975 show that the four major
water-oriented recreational activities -- swimming, boating, fishing, and

:-175



Table 3.2.3.8-5. D)istribution of animal unit months
(AUMs) by 131M Planning Units, 1979.

NEVADA

PLANNING UNITS AUMS PLANN: INS UNITS AUMS

7Jko District Ely District

Buckhorn 86,61C Moriah 145,942

Currie 118,709 White River 65,964

Total 205,319 Lake Valley 12,308

5attle Mountain District I Wilson Creek 55,326
~~a t tt pte 2 0ut3 59Ds t i c

Cortez 112,688 Steptoe 20,59

Mount Airy 9,71T Butte 27,288

Ponv Express 71,441 Newark 7_263

Devil's Gate 61,675 Duckwater 3C,069

Preston Land 39,462
Tono ah P z West 68,201 re and

Tonopah PA East 85,329 Cattle Camr 21,565

Total 469,566 i
_ Total 489,566

Las Vegas District Nvda Study"

Caliente 78,235 Area Total 1,242,171

UTAH

PLANNING UNITS AUMS PLANNING UNITS AUMS

Salt Lake City District Richfield District

Gold Hill 21,336 Topaz 74,105

Skull Valley-Lakeside 82,773 Confusion 88,261

Dnaqui-Aquirrh 21,321 Tintic 39,030

Total 125,430 Warm Springs 73,535

Cedar City District Total 274,931

Cedar 36,572 Utah Study

Pinyon 87,375 Area Total 524,308

Beaver 48,818 NEVADA/UTAH STUDY

Total 123,947 AREA TOTAL 1,766,479

508
Source: BLM Planninq Unit Documents.
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Table 3.2.3.8-6. Livestock inventories, Nevada/Utah
study area counties, 1974 and 1978
(in thousands).

2ATTLE SiiEE;

1 iPERCEN-
97 TAL STATE 174 l TTAL STAT

P R DUII DE NPOU TI0

Neva-aa

7-smera-aa 2 ,,

Ldr ea I 34 r. 14 j 4.4

-.4 I 4.4

-ens r S . 2! 212 -I - .

WXite 7r2 2: 3.7 34 24 2 2 .rve r, -3 ~ 4 I i

Nevad ;a re& :ta. 21 19Z 23.7 7E 44 3E.E

beaver 2E 24- 3.2 4 3. 1.4

ro.2 24- 2. 54 3E -

-ua r 1 . 7 4- C.6

SM _- arc -77r! 8.1 i3 : 1.6

Toocle 14 15, 1.7 29 181 37

I tA Area Totai i4- !2 >., 1119 6c 14.,

Peciona. Total 35- 344 2 7 185 113 15.7

i 504--i

>Less tear. 50 sneer.

"L;. estim'ates are derived by assming that each countrv's share of the state
octp',t nas remaine2 constant since 1974.

Source; Nevada Acracultura2 Statistics, 19 7; Utah Aqricultural Statistics, 1978.
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Human Environment

waterskiing -- rank ainong the top recreational pursuits in the Nevada/UJtah
deployment area (Nevada State Park System 1977; U~tah SCORP (Draft) 1978).
Figure 3.2.3.8-4 shows the location of water-based recreational areas in the project
area. Areas adjacent to water bodies are popular sites for recreational activities
such as picnicking and camping. Existing lakes and reservoirs in Nevada are listed in
Table 3.2.3.8-9; Table 3.2.3.8- 10 shows areas of lakes in Utah. The majority of the
Nevada portion of the study area contains nearly 160,000 surface acres of water in
lakes and reservoirs, all capable of supporting water-based recreation. Lakes
proximai to potential deployment areas (less than 60 mi) in Utah comprise more than
I million surface acres. However, more than 90 percent of those are attributable to
the presence of the Great Salt Lake. Without the Great Salt Lake, approximately
113,000 surface acres of water-based recreation areas on lakes are available in
western Utah.

Off-Road Vehicle (ORV) Recreation

ORVs are used in conjunction with hunting, fishing, camping, sightseeing,
touring, and racing, and are enjoyed by both local residents and tourists. Much of
the Nevada/Utah region is accessible and/or conducive to ORY use. Presently, ORV
activity is widespread throughout the Nevada/Utah region. Concentrated or site-
intensive use such as motorcross racing and hill climbing, are rather localized
around population centers and developed sites such as the Little Sahara Complex in
Utah.

Hunting

Hunting of big and upland game is an important form of recreation in
Nevada/Utah. Hunting waterfowl and furbearers is of lesser importance, primarily
because of the limited resources present in these states.

B~ig game hunting is regulated by permit in both Nevada and Utah. Surveys of
animal abundance are conducted each year to determine the number of permits to
be issued for each management unit. Population levels of most game animals have
shown moderate to large population fluctuations over time as a result of numerous
factors, particularly those related to human activities, and past harvest data reflect
this. Figures 3.2.3.8-5 and 3.2.3.8-6 and Tables 3.2.3.8-11 and 3.2.3.8-12 show
harvest data for big game animals in Nevada and Utah. Figures 3.2.3.8-7 through
3.2.3.8- 11 show big game management areas for Nevada/Utah.

Upland game harvest has shown moderate to large annual fluctuations related
to population trends, with dove harvest generally increasing over the past 25 years
in both states. Sage grouse harvest in Utah has increased in the last 10 years, as
have harvests of fox and coyote in Nevada (Tables 3.2.3.8- 13 through 3.2.3.8- 15).

Fishing

Sport fishing is one of the most popular recreation activities in Nevada and
Utah. Table 3.2.3.8-16 is a list of the game fish in Nevada and Utah. Existing
supplies of lake acres suitable for fishing in the states of Nevada and Utah are
35 1,287 surface acres and 441,40)0 surface acres, respectively (Nevada State Parks
System, 1977; Utah Outdoor Recreation Agency, 1978). Fishing streams in Nevada
and U~tah are shown in Tables 3.2.3.8- 17 and 3.2.3.8- 18. The number and lengths of

3182
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Tabl, 3.2.3.8-10. !link or(ler ()f exist in- lak(es ly h iy .
in Utah.

LAKE SURFACEJ SURFACE
ACRES ACRES

Great salt Lake* 960,000 Rockport Lake 1,030

-tan Lake* 95,900 Szeinaker Lake 795

Bear Lake 71,000 East Canyon Lake £92

Yu!a Lake* 10,700 Hyrurn Lake 45-

Willard Bay 9,92- Millsite Lake 43S

Scofield Lake 2,804 Bic Sand Lake 393

Starvation Lake 2,760 Lost Creek Lake 365

)ther Creek Lake 2,520 Gunlock Lake* 240

Deer Creek Lake* 2,435 Huntington Lake 237

Piute Lake* 2,250 Palisade Lake* 31

Minersville Lake* 1,130 Utah Total 1,170,203

*Denotes that water body is proximal to potential deployment areas 393

£0 miles)

Source: Utah Bureau of Economic And Business Research, Jar. 1979.
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Tab le 3.2.3.8-11. Pronghorn , h)i ghorn sep
and elk harvest b) management
uan it 'for 19)78 for those( ar~eas
in the potenti al study area.
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la l 10 :3.2.3.8-12. MuLI( door and mountain
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able 3).2.3.8-15. \WItefol h \(' hiila hy uunty in
1978 kow the Nevad/Utah study area.

DUCKS GEESE COOTE

2OUNTY NUMBER NUMBER NUMBEF
HAFVESf HUNTERS HA.RVEST HUNTERS HARVEST HUNTERS

NEVADA

3 lark 3 E 1,263 443 1,262 36, 206

Eikc 5,53C 666 166 666 C L

Esmeraida 43 5 2 6 21 3

Eureka 1,100 119 119 9 9

Lander 2C2 73 0 73 3 -

.inceirn 6,513 898 68 I 898 748 136

N.nera !,958 113 496 113 0 0

.,e 5,508 837 128 837 553 84

ne1,051 201 5 201 0 0

Total 30,280 1,315 1,701

STATE 1 1
_ 17 104,840 12,452 6,940 12,452 3,184 805

UTAHF

Beaver

3ror.

juab

Millard

Tooele

Sub
'Total

STATE
TOTAL

r t:. are pr(-sently not availabl73

Source: Molini and Barngrover, 1979.
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Table 3.2.3.8-18. Streams with good to excellent
fishery resources in selected
western Utah counties.*

CCUNTY STREAM CCUNTY STREAR

lc'oele Ski- low Creek lrn Castle Creer
Clover Creek Louder Creek

. -- - Asay Creek

W. Fork Asav Creek

: a Trout Creek Clear Creek

birch Creek bunker Creek
,ranite Creek
5urSt Cedar Creek

S Sevier River iutc Deer Creek

Cn.icken Creek Beaver Creek

Faiaeor, Creek Ter. Mile Creek
City Creek
E. Fork Sevier River

liard Lake Creek
Ctter CreerE

Oak Creek box Cree.
pioneer Creek S. Fork Box Creek

i Chalk Creek Greenwich Creek
1;. Chalk Creek

Choke Cnerry Creek

Meaaow Creek Sevier Ctter Creek

:orn Creek Salina Creek
c. Fork Corn Creek Gooseberry Creek

Manle Grove Springs Meadow Creek
Lost Creek C~Little Lost CreekSanpete Cedar Creek Glenwood CreekLitleostCreBrch Creek Willow Creek

S. Fork birch Creek Monroe Creek

Spurng CreeK Doxford Creek

Cottonwood Creek Drv Creek~~Clear Creek 
•

Salt Lake Jordar. River Fish Creek

:ity Creek Shingle Creek

Red Butte Creek

;arley Creek Washinator. Santa Clara River
mountair Dell Water Canyon
Lambs Canyon Leeds Creek

R. Fork Lambs Canyon Mill Creek

Mill Creek N. Fork Virein River
Bla Cottonwood Creek

Littie Cottonwood Creek

395

-Evaluations based or, availability of game fish and overall rating of

strear reach as per source.

Source: Wydoski, R.S., and berry C.R., Dec. 29, 1976, Atlas of tah Strea,

Fishinc Values, Logan, Utah.
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fishing streams in the study area hydrological subunits are shown in Table
3.2.3.8- 19. The annual change in Nevada gamefish effort and harvest is shown in
Table 3.2.3.8-20.

Snow-Related Activities

Snow-related recreational activities in Nevada and Utah consist mainly of
downhill and cross-county skiing, snowshoeing, snow-mobiling, and free play. These
activities are primarily concentrated in three main areas in Nevada and Utah: the
Nevada/California border (Lake Tahoe area), the Mt. Charleston area (Clark
County), and the national forests in central Utah. To a lesser extent, all other U.S.
Forest Service holdings and other mountainous lands within the study area also are
used for snow activities; however, because of their distance from large population
centers and the abundance of higher quality alternatives, the demand is much less
frequent. Such areas include east-central Lincoln County, Toiyabe National Forest
in Nye, Lander, and Eureka counties, and Humboldt National Forest in White Pine
County.

Native American Resources (3.2.3.9)

Cultural Resources (3.2.3.9.1)

Ancestral Sites and Occupation Areas

The area was occupied in late prehistoric and early historic times by the
Northern Paiute, Shoshone, Southern Paiute, and Ute tribes (Figure 3.2.3.9-1). Much
of the area lies in Shoshone traditional lands as well as in Southern Paiute ancestral
lands in southeastern Nevada and southwestern Utah. Portions of the Sevier Desert,
Desert-Dry Lake sub-area, and northern Milford Valley were occupied by the
Western Ute in prehistoric and early historic times.

Sacred Areas

Sites with religious importance are burial grounds, cremation areas, rock art,
special caves, springs, and selected physiographic features.

Gathering and Hunting Areas

Native flora and fauna are regularly used by Native Americans for food and
other purposes. As in aboriginal times, pinenuts are the most important plant
resource. Pinyon groves are distributed commonly in the mountain areas, as
illustrated in Figure 3.2.3.9-2.

Native plants are used for medicinal purposes. Willow, juncus, devil's claw,
and other riparian species are used for basket-making. Also gathered are special
clays for pottery, decorative paints and glazes, and tempering materials such as
mica and quartzite.
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Table 3.2.3.8-19. Number of zame fishing streams and
their total length for hydrologi c

subunits wi thi n the study area.

I 1' MPF R LZNGTH 'IU MP EP '-7,;' Tti

?-' N I 0,1E F -F OIE? BERIT !Ae IF

5T RFA> S SZEXtS -TREANiS PTFAM.A
(ni) --

1 50 Little Fish 'reek 4

.2r ;sert 16 151 Antelope "

' -95 154 Newark

42 116 Hot :reeK ' -

r a r, e- 16 12 arden 4 1

P 6 7-b Railroad - North 6

:er ,4 jakes -

24 126 Ruyr5un

119 to '- hrn l .6 ?I :ove- 3 6

4 '9 Butte 3

1"9 Steptoe -

134 Spr rnq 19

2t - 225 Meadow Vailey Was; 1 45

t .e -11 'C White River 4

- - . . .W '.. S-I . amr a rtl -. ,52 £.-. ca tL n , 7 -.

3 fl-2'):3



Table 3.2.3.8-20. Nevada gamefi.sh harvest
( f'fort and succo-ss).

S)IAVERAGE

DAYS'ANGLET FISH/DAY

1P7C 227, i. . 4 4 4 2',362.595 6.0 2.44
:Y77 20C.27: 1.462,6S4 3,329,781 7.09 2.27
,p7 7 l ,64!i 1.657,295 3.752.800 9.28 2.26

197 ' :7oW2 761. 886 3.836.687 9.30 2.18

3923

3-20,1

.. .. -



130 S41/

179 41
79

13 
132 5

1101~A A 305 EDAKA wVJrr P1IE
56

LANDER

447 34

2 146

103 soY LYON 12 17830

A 1245

123 1371

ARDNE16 LA VEGAS 3 3



17 losor~

1. IMA momE

204~~~~1 UTAHIELomVALY
2HEP 16 4

3lab

V 206 201

-99

1201Y

212 
156

21

2223 
22-0ON



Human Environment

77a

CC

10-20



Human Environment

Socioeconomic Environment (3.2.-,.9.2)

Reservation Lands

There are over 2.5 million acres of Shoshone, Paiute, Washoe and IUte Indian
reserve lands in the states of Nevada and Iutah. Over 480,000 acres are within or
adjacent to the area. The reservations and colonies, their associated populations
,nd acreage, are listed in Table 3.2.3.9-1 and shown in Figure 3.2.3.9-3.

Withdrawal Lands

The ' oapa Indians in southern Nevada proposed to withdraw 70,000 acres to
the south and west of their reservation in the Garnet California Wash, Muddy River
Springs, and Meadow Wash basins. The application is pending.

2
The Duckwater Shoshone propose to withdraw 352,000 acres or about 550 mi

The area corresponds to the acreage for which BLM grazing permits are held by the
Duckwater Indians among other ranchers and lies in the Little Smoky north, central,
and south and Railroad-northern hydrological units. The application is pending.

Treaty Lands

The Ruby Valley treaty of 1863 granted the Western Shoshone approximately
24 million acres of land. The treaty boundaries coincide with the Shoshone ancestral
occupational areas shown in Figure 3.2.3.9-1. In 1951, the Indians claimed
compensation for treaty lands lost to white settlers.

An Indian Claims Commission award of $26 million was refused by the Te
Moak Band of Western Shoshone in 1974. The Te Moak petition for land restoration
was denied by the Supreme Court in 1979.

.2
The Moapa Southern Paiutes were given 3,900 m2 or 2,496,000 acres of

reservation land by executive order in 1873. These lands lie in the southern tip
region of Nevada. In 1874, a new executive order, superseding the first one, doubled
the size of the land tract, but in 1875, Congress ordered that the reservation be
reduced to 1,000 acres. The Moapa Indians are engaged in an effort to retrieve
lands which were lost when the 1874 executive order was rescinded in 1875.

The status of Southern Paiute reservation lands in southern Utah is undeter-
mined. In 1954, the Utah Southern Paiutes were terminated from federal trust
status, but, as of 1980, "The Federal trust relationship has been restored..." (Public
Law 96-227:317). The federal government has two years to develop its plan for the
restoration and enlargement of reservations for the Utah Southern Paiutes.

Grazing Land

BLM grazing permits are held by Indians in the Duckwater, Odger's Ranch and
Yomba grazing allotments.

The Duckwater Reservation Indians in central Nevada share BLM grazing
permits with other ranches for about 352,000 acres of land in the Little Smoky and
Railroad-northern valleys (Figure 3.2.3.9-4). The Odger's Ranch and Yomba
allotments are outside the area.
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Water

The Humboldt River flows through or is adjacent to the Lovelock, Winnemuca,
B attle Mountain, and Elko Indian reservs. The South Fork of the Humboldt and its
tributaries are principal sources of wter for the South Fork and Ruby Valley
resc rvations. The Reese River, which flows into the Humboldt in the Battle
Mountain area, is the principal source of water for the Yomba Reservation through
which it flows. The Muddy River is an important water source for the Mloapa
Reservation and the Walker flows through the Walker Reservation. The Sevier River
and its tributaries ire important to the Southern Paiutes in Utah (Figure '.2.3.9-5).

In addition to major rivers and tributaries, there are numerous springs of
varYing sizes in the study area that are economically significant for reservation and
colony Native Americans. There are also thousands of small streams and creeks
flowing out of the mountain ranges, many of which are important water resources
fnr Native ,Americans.

Ti.roughout most of the Great Basin, the stream and creek flows are erratic
and/or minimal. Much of the surface water, therefore, is not diverted and utilized
but seeps into the ground. Wells are relied upon extensively by Indians and non-
Indians for domestic, agricultural and other purposes and groundwater storage
volumes are of central concern to the area inhabitants.

The federal water rights doctrine, established in 1908, holds that water rights
were reserved for Native Americans on reservations wh-n the reservation lands
were set aside.

Archaeological and Historical Resources (3.2.3.10)

National and State Register Properties (3.2.3.10.1)

The National Register of Historic Places is the nation's official list of
properties worthy of preservation for significance in American history, architecture,
archaeology, and culture.

All historic and prehistoric properties listed on or pending nomination to the
National Register are shown in Figure 3.2.3.10-1. In the Nevada study area, there
are currently 45 properties listed on the National Register and 10 properties
currently pending nomination or in preparation for nomination. In the Utah study
area, there are currently 49 properties listed in the National Register and 6
properties pending nomination. Utah has a State Register of Historic Places (Figure
3.2.3.10-1). Nevada has only recently established a State Register, and there are no
entries as yet.

Archaeological Resources (3.2.3.10.2)

Data from the Great Basin study area serve to document a diversity of past
adaptive patterns during the past 10,000 years. It is generally thought that the
earliest occupants emphasized use of iesources that occurred in the vicinity of
Pleistocene lakes and rivers. Climatic change resulted in a shift to a more desert-
oriented adaptation whereby people followed a mobile annual round based on
seasonal, scheduled harvesting of both plants and animals. In the sourthern Nevada

i :1-2 10
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region, some farming and a more sedentary life\vay were practiced by the puebloan
Virgin Branch Anasazi during the period between A.D. 400 and 1200. In Utah and in
southeastern Nevada, Fremont peoples follwed a similar horticultural subsistence
strategy and lived in semi-permanent villages. By A.D. 1000, Numic speaking groups
apparently moved into the Great Basin following the Archaic pattern of seasonal
movement and exploitation of wild food resources. During the same period, the
Puebloan lifeways disappeared by A.D. 1200, perhaps as new peoples expanded into
the region. Euroamerican settlement became significant only after the mid-SOs,
with farming, ranching, and mining the principal economic activities.

The nature of the resources exploited by the past occupants of the study area
had a strong determining effect on the nature and distribution of the material
remains that now comprise the archaeological record. Data from nearly 2,000
archaeological sites from Great Basin watersheds have been classified into four
major types of sites. "Multiple 'activity" sites generally include habitation sites such
as seasonal campsites, rock- elters, homesteads, and mining camps. "Special
purpose" sites are exemplified by rock art sites, cemeteries, churces, and battle
grounds. "Limited activity" sites are those sites which either exhibit either short-
term use or represent only a limited range of activities. Some examples of these
sites include small lithic scatters, short-term campsites, isolated features, refuse
dumps, corrals, and trails. "Isolated finds" can include any isolated artifact of
human manufacture and/or use. Frequently, these include projectile points, flakes,
ceramics, groundstone, bottles, and tin cans. Multiple activity, special purpose, and
limited activity sites are likely to be eligible for inclusion in the National Register
of Historic Places. Isolated remains, when considered in a regional context, have
the research potential to answer scientific questions.

Existing data suggest that most site types tend to be associated with water
and food resources; however, they can occur in any topographic setting. Limited
activity sites and isolated finds are numerous and widespread.

Historical and Architectural Resources (3.2.3.10.3)

The historic resources in the Nevada/Utah study area reflect its settlement.
Several historic exploration trails, numerous ghost towns, mining camps, home-
steads, stage stations, railroad lines and stations, stamp mills, and ranches are
present. Typically these resources can be expected near water sources and in the
foothill and mountain zones. Nearly 1,800 historic sites have been identified within
the study region. This area has undergone a series of economic booms, followed by
periods of decline, and the architecture of cities and towns reflect these cycles.
The most obvious remnants of these cycles are the numerous ghost towns.

Abandonment, neglect, and theft of materials have reduced the number of
architecturally significant properties. However, the lack of intense development in
small communities has helped preserve the architectural integrity of the now
significant structures. Other architectural resources include residences, pony
express and stage stations, military fu, is, and other isolated structures.

Paleontological Resources (3.2.3.10.4)

Paleontology in the Nevada/Utah region is divided into two basic types: those
fossils of Paleozoic age, 225 to 590 million years, found in the mountain ranges, and
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those of Cenozoic age, 10,000 to 60,000 years, found mainly in the valleys and along
the mountain fronts. Paleozoic fossils occur in most of the mountain ranges in
Nevada and western Utah, except (a) those made up of Cenozoic volcanic rocks, and
(b) the Snakes Range, which is largely metamorphic. Cenozoic fossil occurrences
are scattered throughout the area. Figure 3.2.3.10-2 shows some of the known
localities.

Construction Resounoe (3.2.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate, and lumber.

Cement (3.2.3.11.1)

For a M-X system based in Nevada/Utah, the potential supply region covers
the eleven western States. The levels of production for the eleven state regional
market over the recent past are given in Table 3.2.3.11-1, reaching in excess of 17
million tons in 1978. Of this total, however, over 50 percent originates in
California. Demand just exceeds production, however, regional output is consider-
ably below present plant capacity levels with a capacity utilization for the region of
73 percent over the period 1973-1978. See Table 3.2.3.11-2.

At the more local level, however, demand exceeds capacity in both Nevada
• nd Utah by 42 percent and 18 percent, respectively in 1979. Assuming the [-state
( urnent plant capacity utilization level of 73.7 percent over the period 1973-1978,
these percentage shortfalls rise to 93 percent for Nevada and 60 percent for Utah.
Over the period 1960-1978 the average regional shortfall has amounted to 105,000
tons/year.

"teel (3.2.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

Asphaltic Oil (3.2.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presertly exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
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Table 3.2.3.11-2. Portland cement capacity utilization
Nevada/Utah market area, 1973-1978.

Coloradce.
Year Wvor Inpg. Ar; z(,na . Ore'3on a ,f r

Montana Lit ah. and and 0ret ci.
and Idcahe, Neu .klexicc Novada

,973 86.33 72.43 65.63 34. 7
,  

8.

1,74 89. 62.5 6I. 1 6 74.2

2975 83.1 57.9 032.9 ',5..

1976 85.6 62.1 65.8 67. 7 ,

1977 ,93.2 71 .7 C,5.2 76 .( E,

I97E 88.2 70.3 75.9 89.7 8 .

Six Year
Average 87.71, 66.166 71,0', 76.88

3729,

Source U.S. Department of the Interior, Bureau of Mines.
Mnprals Yearbook.
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a major change in federal transportation funding which has reduced highway
construction significantly.

Aggregate (3.2.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.2.3.11.5)

'A-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.

3-223

!" _t-m.



Texas/New Mexico

Regional Environment



Regional Environment Texas/New Mexico

REGIONAL ENVIRONMENT
TEXAS/NEW MEXICO
INTRODUCTION (3.3.1)

The following sections describe the natural and human environment of the
Texas/New Mexico study area. Included are descriptions of physical and biological
resources: Groundwater; Surface Water; Air Quality; Mining and Geology; Vegeta-
tion and Soils; Wildlife; Aquatic Species; Protected Species; and Wilderness and
Significant Natural Areas. Discussion of the human environment covers: Employ-
ment; Income and Earnings; Public Finance; Population and Communities; Transport-
ation; Energy; Land Ownership; Land Use; Native American Resources; Archaeolo-
gical and Historical Resources and Construction Resources.

General Descirption of Study Areas (3.3.1.1)

The study area in the Southern High Plains encompasses the Texas Panhandle
and eastern New -Mexico (Figure 3.3.1.1-1). The relatively flat land has no well-
defined drainage basins and little runoff. The climate is semi-arid, precipitation
averaging less than 20 in./year. Dry land and irrigated farming is an important
economic activity. Several high-production oil and gas fields are within the area.

Description of Other Projects (3.3.1.2)

The effects of future projects will depend both on their geographic location
situlat the future asteline eanvirone. Toassineuhsfsh project ipcsitsnefecryts
ithint the region atelire manvitude. ToAssufh project ipcitsneeyto
aedriven by labor in-migration, future baseline employment levels must be

Table 3.3.1.2-1 presents baseline employment forecasts, by place of residence,
for counties comprising the Texas-New Mexico ROL. These projections, an extra-
polation of employment growth trends over the 1967-1977 period, indicate modest
growth in regional employment through 1994. Over the 1982-1994 period, regional

employment is forecast to increase by 38,590 jobs, an employment level of 343,450
in 1994 (HDR Sciences, October 1980).
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Table 3. 3. 1. 2-1. Empl oyment by pl1ace of residence, including
mi lit ary, 'exas/Noxw Mexico region of

influence, 1982-1994. (Page I of 2)
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Table 3.3.1.2-1. Employment by place of residence, including
military, Texas/New Mexico region of
influence, 1982-1994. (Page 2 of 2)
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Introduction

Over this period, Texas, share of the total forecast is to increase slightly, from
83.9 percent of total ROT employment in 1982 to 84.7 percent by 1994. This repre-
sents an overall average annual growth of 1.0 percent, with little cyclical flujctua-
tion in employment on a year-to-year basis. The table indicates that not all
counties are projected to grow; Lamb. nlAca, Harding, and Quay counties are all
forecast to experience minor emplovaient loss. On the other hand, the counties of
Lubbock and Potter/Randall, which already comprise relatively well developed
economies, are forecast for above-average growth.

Trend growth includes the assimilation of some industrial expansion; however,
sizeable energy projects, for example, would require adjusting employment growth
forecasts. Numerous energy-related projects are slated for the region during the
forecast period. However, virtually all have been found to be of a sufficiently small
magnitude or short duration Such that they would not be expected to alter trend-
growth data presented in Table 3.3.1.2- 1.

The following discussion details the more important future projects in the
region. It sets out project employment requirements and compares them to
projected available labor; then, where necessary, it estimates projected labor in-
migration.

Labor in-migration is a key variable in assessing project effects, since it drives
population in-migration, which in turn affects local housing markets as well as
supplies of community goods and services such as health care facilities, police and
fire protection services, parks, and other recreational facilities.

Tolk I and Tolk 2 Power Plants

The Southwestern Public Service Company is planning and building two large
coal-fired electrical generating units in Lamb County, Texas. Each would have the
capacity to produce 543 MW of electricity, with a capital cost of $220 million for
each plant.

Construction of Tolk I is underway, and the unit should be on-line in mid- 1982.
Construction of Tolk I will require a peak of 650 workers in the spring of 1981.
Construction of Tolk 2 will begin in 1982 and be completed in 1985. The Tolk 2
plant also will require a peak of 650 construction workers, with this peak occurring
in the spring of 1984.

The build-up of operations personnel for Talk I began in October 1980, and will
reach a steady state of 100 to 120 persons by late 1981. Some operations personnel
for Tolk 2 will start work in the fall of 1983, and will reach 30 by 1985. The total
operating staff for both plants combined, therefore, is expected to be 1 30-1I50
people.

According to the manager of plant construction, few of the construction
workers currently employed on Tolk I have their families near the site. Instead,
most commute from their homes in Amarillo, Lubbock, Clovis, and elsewhere in the
region. This pattern is likely to continue for construction of Tolk 2. Operations
personnel probably would relocate to communities nearer the site, though the
number of such persons is quite small.



In trod ucti on

o~f the peak employment of 650 jobs, this analysis assumes that 100 would be
filled by persons in Lamb County. If each of these direct jobs induces 0.5 indirect
jobs in the county, the total employmnent impact in Lamnb County would be 1 50
workers. The rest of the project's employment effects would be dispersed so widely
over the region that no significant impacts in any single area are anticipated.

The Texas State Water B~oard's projected population of Lamb County during
the 1980-198 5 period is a constant 17,400 persons. Assuming a continuation of 197 5-
7S behavior for labor force participation and unemployment (an average partici-
pation rate of 42.8 percent and unemployment of 4.3 percent), projected employ-
ment (using the labor force concept) in the county would total 7,100 persons. Peak
project employment of 150 persons represents 2 percent of this baseline projection.
%lost of the jobs created by the power plants could be filled by current residents of
Lamb County projected to be unemployed, though some in-migration is likely
because of possible mismatches between the occupational demands of the project
and the skills of local-area residents.

To account for these small levels of project-induced in-migration, the "high
growth" baseline for Lamb County is assumed to be 17,500 through 1995, compared
to 17,300- 17,400 projected under the trend growth baseline.

Interstate 27

The Texas Dlepartment of Highways and Public Transportation is planning
major improvements to Interstate 27 over a 115-mi stretch from Amarillo to
Lubbock. The project is broken into two sub-projects with the 24-mni section north
of Swisher County managed from the Amarillo office and the remaining 91-mi
portion managed from the Lubbock office. B~oth sections now are under construc-
tion, wVith approximately 100 workers employed on the Amarillo portion and 200
workers on the Lubbock section. This work force of 300 persons is expected to
continue activities through 1986, with a decline in project employment thereafter,
and comnpletion anticipated in 1988-89. No significant numbers of operations per-
sonnel are associated with the project.

These project labor demands are extremely small compared to the size of the
labor force in the Amarillo and Lubbock SMSAs. No adjustments are made to the
baseline projections to account for this project.

Amoco Carbon Dlioxide Pipeline

The Amoco pipeline project is designed to bring carbon dioxide from wells in
Colorado to the Texas/New Mexico area. It would traverse Union, Harding, Quay,
Curry, and Roosevelt counties in the M-X deployment region. The carbon dioxide
delivered by the pipeline would be used for tertiary recovery of crude oil, a process
that has been tested on an experimental basis but not yet applied commercially.
The Amoco project bears a capital cost of approximately $300 million.

Construction of the pipeline is expected to require approximately 6 months,
and probably would start in the last quarter of 1983. The project would require two
crews of 300 workers each, laying 15,000 feet of pipe daily for seven months to
complete the planned 400-mi pipeline. The project's employment requirements
consequently consist of about 600 workers during late 1983 and early 1984.
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Assuming an employment multiplier of 1.75 for the five-county region through
which the pipeline would be built, the project's 600 direct jobs would generate an
additional 450 indirect jobs, for a total employment impact within the five-county
area of 1,050 jobs.

B~aseline population projections from the University of New Mexico's Bureau of
Business and Economic Research indicate a population for the five-county area of
78,000 during this period. Projecting the region's 1975-78 average labor force parti-
cipation rate of 39 percent and unemployment rate of 5 percent, baseline employ-
ment (labor force concept) in the five-county area would be about 29,000 persons in
1984. Project-related employment of 1,050 jobs represents 3.6 percent of this
baseline projection.

Since much of the project is located within long commuting distance to
Amarillo and Lubbock, mnany of the project's employees would reside in these metro-
politan areas. If half of the 600 direct employees do so, a total of 750 jobs would be
filled by residents of the five-county area. Assuming that 250 of these jobs are
filled by area workers who otherwise would be unemployed, the remaining 500 jobs
would be filled by in-migrants to the area. If the ratio of population to employment
for these in-migrating workers is 2.3 (the U.S. average for 1979), the population of
the five-county area would increase by 1,150 persons during 1983-84. This repre-
sents 1.5 percent of the area's baseline population. The population of each of the
five counties traversed by the pipeline therefore is assumed to increase by 1.5
percent above the baseline projection during 1983 and 1984.

Shell-Mobile Carbon Dioxide Pipeline

Shell and Mobile plan to construct a pipeline to transport carbon dioxide across
New Mexico in a northwest-southeast direction. A total of 10 New Mexico counties
would be traversed by the pipeline. Within the region of influence of the Mv-X
system, however, only Chavez and fle~aca counties would contain portions of the
pipeline.

The pipeline would require 1,300-1,400 workers during the peak construction-
phase from April 1982 to June 1983. These workers would be spread over the ten-
county area traversed by the pipeline. It is reasonable to assume that one crew of
300 persons would be employed in Chavez and DeP~aca counties during 1982-83. If
half of the crew lives in these counties, and if the ratio of total project-related
employment to direct employment is 1.3, the project would generate about 200 jobs
in Chavez and DeBaca counties. Projecting the 1975-78 average labor force
participation rates and unemployment rates for these counties implies a level of
employment in Chavez County of 19,800 and in DeBaca County of 1,000 in 1982-83.
Pipeline-related employment would represent I percent of this two-county total.

Since the projected unemployment rate in Chavez County is 6 percent, many
of the pipeline-related jobs could be filled by area workers who otherwise would be
unemployed. The small number of remaining jobs generated by the project would be
within the normal employment growth projected for Chavez County under baseline
condit ons. As a consequence, no alterations are made to the baseline projections to
account for this project.
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Arco Carbon Dioxide Pipeline

Arco plans to build a pipeline to transport carbon dioxide across the potential
M-X deployment region from north to south through U;nion, Quay, Curry, and
Roosevelt counties. The cost of the pipeline is approximately $200 million, with a
peak construction-personnel requirement of about 600 workers. The peak of
construction activity would occur between the fall of 1982 and the fall of 1983.

The economic and demographic impacts of the pipeline would be very similar
to those of the Amoco pipeline project discussed previously. The labor and
materials demands of the two projects are similar, and both projects are located in
the same area. Peak activity on the Arco pipeline is scheduled approximately a year
earlier than that on the Amoco project. The baselinc populations of the four
affected counties consequently are increased by 1.5 percent in 1982-83 to account
for the impacts of the Arco pipeline. For the four counties traversed by both
pipelines, the projected 1983 population under high-growth conditions reflects the
combined impacts of the two projects.

San Marco Coal Slurry Ppeline

The San Marco Pipeline Company plans to build a 900-mi coal slurry pipeline,
80 mis of which would cross Union County in the northeastern corner of New
Mexico. At the peak of construction activity from fall 1984 through spring 1985,
approximately 600 workers would be employed in building the pipeline.

If half of the projects direct employees reside in Union County, and assuming
the project has an employment multiplier within the county of 1.25, total employ-
ment creatio, in 1Inion County as a result of the project is 375 jobs. Projecting into
the future, the 1975-78 average labor force participation and unemployment rates of
45.6 and 4.2 percent, emrployment in lUnion County (labor force concept) would be
'Ipproximmately 2,100 persons. Project-related employment of 375 jobs represents
17.9 percent of this baseline projection.

Given the relatively low projected rate of unemployment, virtually all of the
375 workers would be in-migrants. If the average ratio of population to employment
for these in-rigrants is equal to the 1979 U.S. average of 2.3, the population impact
of the project would be 860 persons. Since the peak of construction activity would
be observed only during portions of 1984 and 1985, the annual average population
impact would be somewhat less than 860 persons. Union County population is
assumned to increase by 500 persons in 1984 and 750 persons in 1985 above trend-
growth conditions as a result of the San Marco pipeline. In 1984, these impacts are
added to the smaller impacts of the Amoco pipeline.

Table 3.3.1.2-2 summarizes the adjustments made to the baseline projections
of the I Iniversity of New Mexico's Pmureau of lRusiness and Economic Research and
the Texas State Water [,oard in order to account for the likely effects of major non-
M-X projects.
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'Table 3.3. 1.2-2. Ad justments to base I ine
population projections to
account for major non-M-X
projects, Texas/New Mexico
deployment rogions.

COUNTY ANDr PHOjECT 1962 19b:. 1984 1985

Lamb County. T:

Trend- growlr Basl ne :17.400 17.40n :7.400 :7.,400

impact of ci i and 2 100, 10 100, 100

P: gh-grow h Baseline 17.500 17.500 17,500 17.500

Curry County. NM

Trend-growh Bas.inE 41.876 44.010 44.150 44,290

Irpac! ofC Amoco- 660 660 -

Impa<: of Arer 660 660 - -

Hich-growtnr Baseline 44 .530 45,330 44,610 44.290

iarding County. NM

lrend-growtt Baselmne 1.050 1.03r 1 010 1.000

Impact of Amoc - i5 15 --

High-growth Baseiine 1,050 1,045 1,025 1.000

quay County. NN!

Trena-grnwth Baselin, 11.230 11 250 11.270 11,290

Impact of Amoco - 17r 170 -

impact of Arco 170 170 - -

H:r -t--rowth Baseline 11.400 11.590 11.440 11.290

h., ,n e' i County. NM

7renc--growtrh Baseline 16,610 16,670 16,730 16.800

impact of Amocr - 250 250 -

Impact of Arco 250 250 __

High-Zr,wth Baseline 16,860 17.170 16.980 16.800

Unirrn County. NM

Tr~ri-grnwtn Baseline 4.850 4,830 4,810 4,800

impact of Armoco - 70 70 -

Imr, pa:t of Arco 70 70 - -

Imrar! of San Marco . ....

H}gb-growth Baseline 4.92r 4,970 5.380 5.550

3922

Sbwruee Trend-growth projections are from the Texas
Statp %ater board and the University of New
Mexicr,, Bureau of Business and Economic
Research. Impact estimates and high-growth
pro.ections have bpen calculated by HDR

Sciences, October 1980.

Nrte Only in Lamb County. TX, do the changes shown
persist through the entire projection perird
fthrough 1994). For th- other counties shown,
n, adjustments are made to the trend-growth
baseline from 1986 through 1994.
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Natural Environment

NATURAL ENVIRONMENT (3.3.2)

Grouridwater Resources (3.3.2.0)

All surface and groundwater in the project area originates from precipitation
in Texas and New Mexico. Most of the precipitation returns to the atmosphere by
evapotranspiration. The remainder appears as runoff in streams or percolates into
the ground to recharge underground aquifers.

Rainfall occurs unevenly in the siting area, both seasonally and annually. In
addition to being poorly distributed in space and time, most of the rainfall occurs
within short periods of timne. As a result, runoff is often excessive and damaging
floods are frequent. Mean annual precipitation ranges from 15 to 20 in.

Like rainfall, snowfall in the area is poorly distributed from year to year.
Average annual snowfall for the proposed siting area is 15 in.

The amount of lake surface evaporation is influenced by air and water
temperature and wind movement over the surface of the water. During wet years
when the availability of water is relatively high, net lake surface evaporation rates
are low, but during years of drought, evaporation from lakes and transpiration rates
of growing vegetation are high and the water supplies are increasingly depleted.
Mean annual lake evaporation ranges from 60 to 70 in. per year.

Drought interrupts the flow of water supplies and increases the consumption
requiremnents from water in storage. The water-supplying entities of the area must
be prepared to store and deliver sufficient quantities of suitable-quality water to
mneet regular needs and to carry the water users through the drought cycle.

The principal aquifers in the project area are the Ogallala Formation on the
High Plains of New Mexico and Texas and the shallow and artesian aquifers in the
Roswell Biasin, New Mexico. Numerous other geologic units are considered to be
minor aquifers because of interior storage and production characteristics and water
quality.

The Ogallala Formation (To) is the major aquifer in the project ,ra The
boundary of the Ogallala Formation in the Texas/New Mexico area is h')wn in
Figure 3.3.2.1-1 as are the counties affected by the proposed M-X project. The
total volume of groundwater potentially recoverable from storage in the Ogallala
Formation within the project area is approximately 112 million acre-feet. Of this
total, approximately 100 million acre-feet is in storage in Texas. This is presentedin Table 3.3.2.1-1. Average annual depletions from the Ogallala Formation are
approximately 2 million acre-feet per year (see Table 3.3.2.1-2). The regions and
suregions referred to in these Tables are illustrated in Figure 3.3.2.1-2.

The potential yields of wells that tap the Ogallala Formation generally exceed
several hundred gallons per minute. The water quality is generally satisfactory for
municipal and irrigation uses. Some groundwater contains objectionable concentra-
tions of fluoride and hardness, and may require treatment before use.

Recharge to the Ogallala Aquifer is mainly from precipitation and has been
estimated at a fraction of an inch per year (Cronin, 1969). Use of water from the
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Ogallala Formation is mainly for irrigated agriculture. Relatively large users of the
Ogallala aquifer for municipal supply in the project area include the cities of Clovis
and Portales, and Cannon Air Force Base in New Mexico.

The artesian and shallow aquifer in the Roswell Basin make up a complex
multi-aquifer system in which recharge to the groundwater almost equals removal of
groundwater from storage. Production characteristics of the aquifers are excellent;
yields of irrigation wells that tap artesian aquifers average 2,000 gpm. The quality
of groundwater generally is satisfactory for irrigation and municipal uses; however,
encroachment of saline water east of Roswell has occurred as a result of pumping.
The aquifers of the Roswell Basin are used mainly for irrigated agriculture and for
the City of Roswell's municipal supply.

The Dakota-Purgatoire Aquifer (Kdp) is an important aquifer in Regions 11 and
V by virtue of its relatively good water quality and large volume of recoverable
groundwater in storage. Projection characteristics of this aquifer are marginal for
large-scale groundwater development. However, well yields of several hundred
gallons per minute generally are possible where the Dakota-Purgatoire aquifer is
overlain by the Ogallala Formation and wells tap both units. The principal water use
from this aquifer is irrigated agriculture. The largest depletions of groundwater
storage from the Dakota-Purgatoire aquifer are occurring near Clayton in Union
County, New Mexico and in Northwestern Dallam County, Texas.

Nearly 4 million AFY of water were used in the project area in recent years.
Of this total, nearly 90 percent was used for irrigated agriculture. In the ten Texas
counties in the project area, surface water serves relatively few uses and therefore
is not tabulated. Present and projected uses of groundwater in these Texas counties
are shown in Table 3.3.2.1-3. Surface water is used extensively in some of the seven
New Mexico counties in the project area. The present and projected uses of surface
and groundwater in these New Mexico counties are shown in Table 3.3.2.1-4.

In the tabulation of water uses, a distinction is made between water use and
water depletion. Water use is the quantity of water withdrawn from its source for a
beneficial purpose. Water depletion is the proportion of the water withdrawn that is
no longer available because it has been either evaporated, transpired, incorporated
into products or crops, consumed by people or livestock, o-, otherwise removed from
the water environment.

Water use demands are estimated for the years 1970 and 1980 and projected
for the years 1990 and 2000 for all counties in Texas and New Mexico which contain
candidate siting areas under basing modes currently being evaluated. The purpose of
these projections is to characterize levels of competition for water which can be
anticipated during the project life of M-X. The figures do not represent precise
water use levels to be expected, because numerous economic, cultural, legal, and
political changes could prevent actual use levels consistent with predicted demand.
The figures represent a category-specific extrapolation of trends in water use which
recently have been evident in the region. Both long-term trends and short-term
variations were considered with long-term trends being the primary predictor of
long-term projections, and short-term trends being the primary estimator of 1970
and 1980 demands. The projections do not reflect detailed interactions among
competing use categories, a relationship which can significantly alter actual use
levels. Decreases in high value uses such as steam electric generation or industrial
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Table 3.3.2.1-1. Stored groundwater in regions.
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Table 3. 3.2. 1-2. Summary of calculations of

deplet ion rat(s in ground-
water regions.

DEPLET'I N

E:;N 5RECZ Z N- METHOD- RATE RcE3

AFY )

A ?O, 00 Texas Water Development

Ket Board .1977; see Table 2

-- A 15,200

A 136,00 Texas water Development
Kdp c Boa rd 19 77) ; see ait2

or-e A 11.,00 Hudson (19"6)

AC 24,300 Hudson 1396) Sorensen 174)

To-u A -,700 Hudson ,1376)

70-h A 44,300 iudson 1(6)

D 200 Zooper and Davis '1)67)

A Hudson ind Barton l974);

Hudson ,1976)

Kdp-b A Hudson and Borton 1974)

Hudson .1976)

Kdp-: A 16.,200 Hudson 1976)

Kdp-i D 2,000 Sorensen *13"4

sdo-e A 5,500 Hudson 1?76)

Kdp-h A 35,600 Hudson 1976)

Kdp- D 2,300 Dooper and Davls 1967)

Kd- D 400 ;riqs and Hendrizkoon :351:

:e ,,300 Trauqer and Bushman 1964)

-B,C Bureau of Reciamatisn 19-l';
Sorensen 19741

Tr--e 20,500 Sorensen 1974,

.12 -A,B 154,.00 Hudson and 5orton 13?4);

Sorensen 13-'

26,400 Blaney and Hansen 1?65).

Sorensen 134

Da l) A Mourant and 3homaKer 19-2
Hudson 197.,

; euu 7 symnols ire tased on :.unD.he-t reports.

-Methofs It 2ai.ui5SU: IenAe 3n ata iv It) see Sectuon 5.2'I

A. ?ate AFX. = in:... ) cne )r .ater .. :ev t arai ,
spec~fk2 ;te.J,.

3. Rate AFX :erl'.el from -umpa4e data

. Rate AFX) - amount : ;rri,4at'on 4arer r.us amount 1:

jeep per:uxarsn; x 1rrL~at5:I icreaqe,

0. Rate estLMated sin4 iva.L.aDie iara ind zrofessional

judqment.

Dep.etion rate 'or tfti minor adirjer is included In the value r.sr

the )qallala Formation.
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Ta)le 3.3.2.1-3. Use and depletion of groundwater
in Texas.

YEAR REGION WATER USE (acre-feet) DEPLETION (acre-feet)

1074 I 1, 0 7 4 ,6 0 0 a 7 9 5 ,9 8 0a

b~c
ii and III 1,934,300 -

198C i 97 5,260a 717,100

II -15,900

935,500

200C I 545,000

II 3,500

17and III cIi and IiI1,575,500 b '

III 830,500

25E1

avalue for Randall County estimated as proportion of depletion in

1980 (Texas Water Development Board, .977).

%alues reflect the sum of municipal and irrigation water uses from
a summarv of water use in the Canadian River Basin (Texas Water
Development Board, 1977). Values are considered high because, in
addition to the Project Area, Hansford, Ochiltree, Lipscomb,
H Jtchinson, and portions of Potter, Carson, Gray, and Hemphill
Counties are included in the estimate.

Reqions II and III are undifferentiated because they are included

toqether in the Canadian River Basin summary.

Source: Texas Water Development Board, 1977.

3-242



Table 3.3.2.1-4. Use and depletion of water in
New Mexico.

WATER USE WATER DEPLETION

YEAR COUNTY (acre-feet! (acre-feet)

SU RFACE GROUND SURFACE GROUND

19-5 a 1 Chaves 46,583 288,051 32,513 187,260
Curry 1,583 314,508 1,583 172,981

De Baca 49,727 23,371 24,067 12,892
Harding 2,629 9,661 2,629 5,413

Quay 81,420 37,490 42,250 20,010

Roosevelt 11,C77 243,992 11,077 134,091

Union 10,809 90,497 7,599 50,296

(c) (c)
b

1982 Chaves 332,500 217,400

Curry 299,700 170,200

De Baca 50,800 26,300

Hardinc 18,800 12,200

Quay 149,900 89,900

Roosevelt 184,900 115,700

Union 132,400 70,800

2 Chaves 332,100 219,300

Curry 102,600 61,700

De Baca 46,800 26,700

Harding 25,600 17,200

Quay Ii',500 102,100

Roosevelt 172,900 111,500

Union 146,300 84,000

2562

aSource: Sorensen (1977).
bSource: "BEA-BBR 1972 projection" from New Mexico Interstate Stream

Commission and New Mexico State Engineer Office, 1975,
County Profiles, Water Resources Assessment for Planning

Purposes.

Combined value for surface and ground water.
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uses often increase the market value of water in the region, thereby precluding its
use for low value prediction such as marginal agriculture or livestock production.
Furthermore, in designated valleys increased demands cannot be met by increased
withdrawals. Withdrawals must remain essentially constant while demands rise.
Rising demand is, in such cases, an expression not of the amount of withdrawal that
will occur but rather of the economic stress in competition for water that can be
expected in the area. Generally, increased demands beyond the level of withdrawal
that can be achieved will be met by competition among existing uses. Since
irrigation is normally the lowest value use, increases in other sectors will usually be
inet at the expense of irrigation agriculture and increasing demands in the irrigation
agriculture sector will simply not be met.

Since irrigation agriculture normally accounts for greater than 95 percent of
withdrawals and consumption, use levels in this category are by far the most
important factor in determining future demands. In many counties, irrigation is
increasing, and increased demands can be expected to cause problems of water
availability during the project life unless mitigating measures or moderating
influences reduce competing demands or increase supply. However, where irrigation
is decreasing it is unlikely that surpluses in water availability will be generated by
those declines. It is more likely that production costs associated with competition
for water are already reducing the viability of marginal agricultural production
thereby decreasing use levels. This problem does not preclude water use for M-X in
any way, however, since M-X represents a high value use which can easily compete
for water availability in a free market economy. It does suggest, however, that in
many areas M-X uses will occur at the expense of irrigation agriculture or other low
value uses.

Water use is characterized by two values, withdrawal volumes and consump-
tion volumes. Withdrawals represent the amount of water displaced from the source
and consumption represents that portion of withdrawal which is no longer available
for other uses after the particular use has occurred. In general, water use is
increasing slightly in the region and consumption is increasing slightly but at a
faster rate than withdrawals. This is largely due to increased efficiencies in
irrigation methods. Water withdrawal and consumption values were calculated using
coefficient multiplication procedures similar to the accepted procedures used in
national and regional assessments and projections of water demands. Activity levels
and demand levels may differ from regional estimates due to the higher detail used
in the county level estimates. Consumption values are generally estimated as an
established percentage of withdrawal based upon observed, calculated, or published
values. Tables 3.3.2.1-5 through 3.3.2.1-8 present estimates of current and
projected water withdrawals and consumption in Texas and New Mexico through
2000.

Estimates of the physical availability of groundwater in the project area are
presented in Table 3.3.2.1-9. For those subregions where value for "life of aquifer"
is presented, mining (overdraft) of the groundwater reservoir (aquifer) is permitted
by state laws. The life of the aquifer, therefore, corresponds to an estimate of the
additional years that the groundwater reservoir can sustain present uses.

The "allowable additional development" assumes a 40-year life of the aquifer.
It is the annual use in addition to existing uses that can be developed from the
groundwater reservoir such that the reservoir is depleted in 40 years. This
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Table 3.3.2.1-5. Texas water withdrawals (acre,-ft /
year

COUNTY 1970 1980 1990 2000

Bailey 293,74& 290,711 287,992 285,286

Castro 684,4E5 704,716 725,884 746,533

Cochra. 261,325 252,24E 243,289 234,532

Dallar. 128,89E 137,342 146,25C 155,054

Deaf Smith 259,'78 278,325 296,962, 316,530

Hale 912,134 860,075 802,764 744,717

Hartley 86,406 97,823 106,650 115,636

Lamb 559,173 594,633 623,854 66C,442

Moore 181,614 171,113 192,800 184,223

Oldhar 28,341 31,111 32,877 34,505

Parmer 660,977 726,645 793,083 859,573

Swisher 547,340 578,495 607,246 636,227

2588
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Tab 1 ( 3 . 3. 2 . 1 -G . Texas; water consurmp ti n (acre-
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Table 3.3.2.1-7. Now Mexico with rawalIs
(acre- foot/year) .

20'NTY 1 9'1 198 i99C 2000

..afeE 396,831 407,484 I4 2C, 12 1 432,523

rrv 5 ,421 2& 1, 4 306,088 33C,934

33,80E 36,201

11, 399 145, 3i 158,774

o-1,25 159,629 18 ,637 27,699

h ,605 65, c -' 6 , 909 69, 2.3

2589

Tabl1 1 3.3.2.1-8. Consumption (acre-feet/year),
New Mexico.

1972 1980 1990 200C,

Cnaves 144, 451 252 ,039 261 ,739 271 ,315

18-,61 203,389 211,633 2 39, 68-

S,1,797 21 ,80 , 2- 71E

a,,324 77,48E

Ro se eIt 95,451 116 ,35( 17,519 159,48-

3 -,-9, 9,825 , 40,8C-

2590
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Table 3.3.2.1-9. Physical availability of groundwater
in the Texas/New Mexico study area.
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additional groundwater development is assumed to be consumptive use, which
probably would result from Municipal and industrial use of the water for the
proposed M-X project. Where the "life of aquifer" is less than 40 years, no
additional develpment of the aquifer is assumed. The subregions with less than a 40-
year "life of aquifer" are judged to have a severe problem of groundwater overdraft.
Forty years is the life of the aquifer generally assigned by the New Mexico state
engineer to declared underground water basins in which overdraft is permitted.

An interpretation of the estimates of physical availability of groundwater is
as follows. For subregions in which "allowable additional development" is non-zero,
development of groundwater, in addition to the amount presently being used, can
take place. The relative size of that additional development is indicated by the
values in Table 3.3.2.1-9. For subregions in which "allowable additional develop-
ment" is zero, existing uses of groundwater would have to be retired in order to use
groundwater for other purposes.

Reliance on Table 3.3.2.1-9 to predict the availability of groundwater must be
qualified. First, in New Mexico, the state engineer may administer use of
groundwater by declaration of an underground water basin. Parts of Regions IV, VII,
and IX lie within such declared basins and are essentially closed to additional
groundwater development. In the Portales underground water basin, use of
relatively large quantities of groundwater would require the purchase of existing
groundwater rights. In the Fort Sumner and Roswell underground water basins, use
of groundwater probably would require the purchase of both groundwater and
surface -water rights. The dependability of groundwater rights in basins tributary to
the Pecos River are in question because of the ongoing suit over the Pecos River
Compact. In addition, the New Mexico state engineer may declare a new
underground water basin in the project area if he feels management controls of
groundwater use are necessary.

Secondly, in the Texas part of the project area, most of the land and,
consequently, the water rights, is owned by individuals. Purchase of lease of the
land and/or water rights would be required to develop the groundwater for municipal
and industrial use for the proposed project M-X. In areas under the jurisdiction of
underground water conservation districts, rules established by the respective
districts regarding well spacing would have to be followed.

Thirdly, the values presented in Table 3.3.2.1-9 are for planning purposes only
and should be used cautiously, especially in subregions where extensive development
of groundwater has not taken place. In these relatively undeveloped subregions,
published hydrologic data probably are not sufficient to reliably estimate the
quantity of recoverable groundwater, potential well yields and other design factors,
and the economics of obtaining a groundwater supply. In addition, the foregoing
analysis has not considered uncertainties involved in the acquisition of land and/or
water rights.

Surface Water (3.3.2.2)

The project area lies within parts of three major surface water drainage
basins: (I) Arkansas-Red White River B~asins, (2) Texas Gulf B~asins, and (3) Pecos
River B~asins (Figure 3.3.2.2- 1). The principal surface water resources in the project
area are the Canadian River in New Mexico and Texas and the Pecos River in New
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Mexico (Figure 3.3.2.2-1). The locations of major and mninor water courses, surface
water reservoirs, and gauging stations for both stream flow and water quality
records for the project area are summarized in Table 3.3.2.2-I1. The major surface
water projects (reservoirs) that are presently operating and drainage areas that are
regulated by interstate compacts are shown on Figure 3.3.2.2- 1.

The Canadian River flows through Quay County, New Mexico, and Oldham and
Moore counties, Texas. Stream flow is regulated principally by the Ute Reservoir in
New Mexico and Lake Meredith in Texas. Lake Meredith supplies water for
municipal and industrial uses in I I west Texas cities, but the contracted amount of
this water is only 103,000 AFY. Water from Ute Reservoir is available for
municipal and industrial uses but is largely unsold at present. Ute Reservoir has
been designed to comply with the provisions of the Canadian River Compact, which
allow a maximum conservation storage capacity of 200,000 acre-feet between
Conchas Dam and the New Mexico/Texas state line. At present, the conservation
storage capacity of lite Reservoir is about 90,000 acre-feet. The reliable yield of
Ute Reservoir is estimated at approximately 10-15,000 acre-feet per year.
However, the water is used only for municipal purposes at a state park and for
gravel washing.

At present, Texas essentially has free and unrestricted use of waters in the
Canadian River Basin in Texas, excluding the North Canadian River. Lake Meredith
effectively controls all of the developable surface water resources in Texas in
accordance with provisions of the Compact. Water fromn Lake Meredith is sold to 11I
cities for municipal and industrial uses. The contracted amount of water from the
reservoir, 103,000 AFY, is assumed to be the reliable yield. However, the quantity
of water released to the cities in the last five years has averaged about 70,000 acre-
feet per year (U. S. Water and Power Resources Service, 1980).

In recent years, water supplied from Lake Meredith for minicipal uses has had
to be mixed with ground water to improve the overall quality.

The Pecos River flows through De Baca and Chaves Counties, New Mexico.
Stream flow is regulated principally by Los Esteros Reservoir, north of the project
area, and by Lake Sumner. Water uses (both ground and surface water) must comply
with provisions of the Pecos River Compact, which state that upstream use of the
Pecos River shall not diminish the flow entering Texas below the amount available
under 1947 conditions. The Pecos River is being adjudicated at present by the U.S.
Supreme Court in a suit between New Mexico and Texas.

The average annual discharge of the Pecos River in the project area is
approximately 150,000 AFY. Losses of streamflow take place in the reach of the
Pecos River between Sumner Dam and Acme. The river gains base flow from
seepage of ground water in the reach between Acme and Lake Arthur. Water in the
Pecos River in the project area is slightly saline. The water probably is adequate
for irrigation but unsuitable for municipal uses. In the reach between Sumner Dam
and Acme, the water quality shows a marked degradation.

Virtually all surface water in the project area is appropriated and is being used
beneficially within the terms of international treaties, interstate compacts, court
decrees and state laws. A major exception is water in Ute Reservoir, which has
been appropriated by the New Mexico Interstate Stream Commission but is largely
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unused at present. This water would be available uinder contract to the Interstate
Stream Commission. The reliable yield of lite Reservoir is estimated to be
10- 15,000 acre-f t per year.

Other major Surface water resources in the project area would be available
only by purchase of water rights or lease of water from existing users. Development
of these surface water resources for purposes of the proposed project M-X would
require retiring existing uses of the water. Water in Lake Meredith in Moore
County, Texas, must be purchased from the Canadian River Municipal Water
Authority. Rights to water flowing or in storage along the Pecos River in New
Mexico would have to be purchased or leased from irrigation districts. When
contemplating the acquisition of water from the Pecos River, it is important to
purchase or lease water rights that are of relatively senior priority, in order to
assure the availability of water in times of short supply. In addition, without prior
treatment, the quality of water in parts of the Pecos River may not be satisfactory
for the purpose of the proposed M-X project.

Administration of Water Rights (3.3.2.2.1)

New Mexico

Systems of Water N\ppropriations. All Surface water and ground water in New
.Mexico belongs to the public and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure, and limit to the right to use water, and priority
in date of appropriation gives the better right. The administration of water rights in
New Mexico is uinder the jurisdiction of the state engineer as set forth in provisions
of the constitution and statutes of the state, by adjudications of the courts, and by
terms of interstate compacts.

Surface water throughout the state of New Mexico is subject to regulation by
the state engineer uinder the 1907 water code (New Mexico Statutes, 1953,
Annotated, Volume 11, Part 2). Groundwater in certain areas of the state is also
subject to control by the state engineer under the groundwater code enacted in 1931
(New Mexico Statutes, 1953, Annotated, Volume 11, part 2). The authority of the
state engineer exists only in so-called "declared undergound water basins," basins
declared by the state engineer to have reasonably ascertainable boundaries and for
wihich management controls are necessary. The state engineer may declare an
undergound water basin without obtaining judicial approval. At the present time,
there are 27 declared underground water basins in New Mexico, encompassing
approximately 59 percent of the land area of the state.

Four concepts of New Mexico water law are important to consider in the
selection of an available source of water for Project M-X. First, water rights are
considered to be property rights; as Such they may b( transferred, sold, or leased.
Second, water rights are not necessarily appurtenant to the land on which the water
is diverted or extracted. One may own a water right that permits pumping of water
fromn one groundwater basin and applying the water to beneficial use in another
basin.

Third, the mining (overdrafting) of groundwater basins is permitted in New
Mexico. The state engineer decides whether the groundwater in a particular basin
will be mined. In a mined basin, the state engineer determines the rate at which the
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groundwater reservoir will be depleted. The lowering of water levels in a mined
basin caused by the pumping of groundwater by relatively junior appropriators,
together with the resulting increase in pumping costs and decrease in well yields,
does not necessarily constitute an impairment of the rights of relatively senior
appropriatots. Finally, New Mexico water law does not establish a priority of uses
for water, so that use of water for irrigation is as appropriate a beneficial use as is
tile use of water for municipal and industrial purposes.

Status of Appropriations. .All or part of five declared underground water
basins are present in the project area. Four of these, the Canadian River, Fort
Sumner, Penasco and Roswell Underground Water Basins, are classified as stream
connected, in which ground-water extraction may result in a decrease in the
discharge of surface streams in the basin. No new permits to appropriate
groundwater in these basins are allowed by the state engineer unless the immediate
and potential effects of this appropriation are offset by the retirement of existing
surface water rights.

In the Portales underground water basin, mining of groundwater is permitted
at rates set by the state engineer. This basin is probably fully appropriated except
for about 5,000 acre-ft per year in the sand hills in the eastern part of the basin
(Jima Wright, New Mexico State Engineer Office, 1979, personal communication).

Outside of these declared basins in the project area, the drilling and pumping
of water wells in unregulated. However, it is reasonable to assume that the state
engineer may declare a new basin in an area where relatively large new uses of
groundwater are proposed.

Surface water in the project area is fully appropriated except in the Arkansas-
Red/White River Basins. About 10-15,000 acre-ft per year from the Dry Cimarron
River nay be available for appropriation. In the Canadian River Basin, Ute
Reservoir has been designed to hold 200,000 acre-ft of conservation storage, the
maximum allotted under the Canadian River Compact, when spillway gates are
installed. These gates have not been built yet, although bonds for most of the
construction costs have been authorized by the New Mexico Legislature. The
present conservation storage capacity of Ute Reservoir is 90,000 acre-ft of
unappropriated rights. It may be possible to divert streamflow in Revuelto Creek
(approximately 35,000 acre-ft per year) until such time as spillway gates on Ute
Dam have been installed (Slingerland, New Mexico Interstate Stream Commission,
1980, personal communication).

The Pecos River in New Mexico is generally believed to be overappropriated.
The Carlsbad Irrigation District, south of the project area, has the oldest priority
(1887 and 1888) for large quantities of direct flow in the river. The District also has
the right to store 300,000 acre-ft per year in Los Esteros Reservoir and Lake
Sumner, with a priority date of 1906. By stipulation, the Fort Sumner Irrigation
District in northern De Baca County has the right to divert the first 100 cfs (35,000
acre-feet per year) in the Pecos River. This water is released from Lake Sumner.

Other uses of water from the Pecos River in the project area either are small
or have relatively junior priorities. Included in this latter category are rights to
pump groundwater in the Fort Sumner and Roswell underground water basins. The
U.S. Supreme Court, in the suit between Texas and New Mexico regarding the Pecos
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River Compact, has defined the provision of the Compact regarding 1947 conditions.
New Mexico, in maintaining the flow entering Texas that was occurring in 1947,
must account for river losses due to development of groundwater in the Roswell
Basin as of 1947. The full effect of depletion in the surface flow of the Pecos River
due to pumping in 1947 may not yet have occurred. When rights in the Pecos River
are adjudicated as a result of this suit, many groundwater rights in the Fort Sumner
and Roswell areas may have to be retired (Slingerland, 1980, personal communica-
t ion).

Texas

Systems of Water Appropriation. Surface water within a defined watercourse
in Texas is public water and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure and limit of the right to use water, and priority
in date of appropriation gives the better right. Besides priority in date of
appropriation, the following priorities for types of beneficial uses are also appli-
cable: (1) domestic and municipal; (2) industrial; (3) irrigation; (4) mining and
recovery of minerals; (5) hydroelectric power; (6) navigation; (7) recreation and
pleasure; and (8) other beneficial uses. Whether priority by date of priority by use
takes precedence has not been decided by Texas courts. Surface water rights are
adminstered by the Texas Water Commission of the Texas Department of Water
Resources. An adjudication of water rights in the Canadian River Basin in the
project area is underway, and a report of water-rights claims has been issued (Water
Rights Adjudication Section, 1980).

Groundwater in Texas belongs to the individual landownersi and is, therefore a
private right. Texas courts have followed unequivocally the "English" or "common
law" rule that the landowner has a right to take for use or sale all the water he can
capture from beneath his land. Owners of land overlying defined groundwater
reservoirs (i.e., the Ogallala aquiffer) may voluntarily adopt well regulation through
mutual association in underground water conservation districts.

Three underground water conservation districts have been created in the
project area. Only two of those districts, North Plains Ground Water Conservation
District No. 2 and High Plains U~nderground Water Conservation District No. 1., are
active. These districts are headquartered in Dumas and Lubbock, respectively, and
have jurisdiction in part of the project area. The principal rules established by the
districts that control use of ground water are the required minimal spacings for
wells. The spacing between wells depends on the design discharge of the well, as
measured by the inside diameter of the pump column. For example, in the North
Plains Ground Water Conservation District No. 2, a proposed well with a 10-inch or
larger pump must be spaced at least 500 yds from the nearest well. Other wells of
the districts prohibit the waste and pollution of water.

Status of Appropriations. Surface water in the project area is considered by
state authorities to be fully appropriated. Existing surface water impoundments
control most of the developable surface water supplies. In the Canadian River
Basin, the Canadian River Municipal Water Authority has rights to use approxi-
matel y 1540,000 acre-ft per year from Lake Meridith for municipal and industrial

purposes. Their permit is subject to the provisions of the Canadian River Compact,
which will not be enforced until Oklahoma builds more reservoirs for conservation
storage. In the Red River Basin there are water-rights permits for both Bivins and
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Buffalo Lakes, although springflow that once supplied Buffalo Lake has dried up
(Settemeyer, Permits Division, Texas Department of Water Resources, personal
communication, 1980). In the Brazos and Colorado River Basins surface runoff is
not sufficient to administer under a system of water rights (Haisler, Permits
Division, Texas Department of Water Resources, personal communication, 1980).

East of the project area in Hansford County, Texas, the Palo Duro River
Authority of Texas has rights to approximately 10,000 acre-ft of water per year in
Palo Curo Creek for municipal use. A reservoir to store this water has been
permitted but has not been constructed (Water Rights Adjudication Section, 1980).

Air Quality (3.3.2.3)

Meteorology

The climate is semi-arid with dry winters and is transitional between the
desert to the west and the humid coastal regions to the east. Precipitation varies
widely in location and amount throughout the year. Flash flooding is common
locally. Tornadoes may occur from May through August. Dust storms occur
frequently in the spring and are associated with frontal passages. This area has the
highest incidence of naturally caused windblown dust in the United States (Table
3.3.2.3-1). The study area has good vertical mixing and small potential for high
concentrations of gaseous pollutants.

Air Quality

The federal, Texas, and New Mexico ambient air quality standards are
presented in Tables 3.3.2.3-2 and 3.3.2.3-3. In addition to the federal standards,
Texas has adopted more strict short-term particulate standards.

The New Mexico particulate standard is identical to the secondary federal
standard. As for gaseous pollutants, the Texas and federal standards are identical;
the New Mexico standards are stricter than the corresponding federal standards.
The federal primary annual and 24-hour particulate standards have been exceeded at
several locations in the study area; e.g., Lubbock, Texas, and Hobbs and Clovis, New
Mexico. Sulfur dioxide, ozone, and carbon monoxide levels remain below standards.

Mandatory Class I areas (no degradation permitted) located in the air quality
study area of New Mexico and Texas are Carlsbad Caverns, White Mountain
Wilderness Area, Wheeler Peak Wilderness Area, and Pecos Wilderness Area. The
air qualitf study area boundary and Class I areas are shown in Figure 3.3.2.3-1.

One Class II area (some degradation permitted) in the study area is recom-
mended for consideration for redesignation to Class I status, the Capulin Mountain
National Monument in New Mexico.

Mining and Geology (3.3.2.4)

Sesmicity (3.3.2.4.1)

No active earthquake region is in the study area. Only minor damage can be
expected to occur from distant earthquakes.
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Table 3_i.2.3-1 Monthly percent frequency of dust
observations in the Texas/New
Mexico regions.

PERCENT FREQUENCY.

MONTH
CLOVIS CLAYTON AMARILLO LUBBOCK

Januarv 1.400 2.400 0.700 2.900

Februarv 3.100 0.620 2.100 4.500

March 6.000 3.348 3.400 7.700

April 5.500 1.541 3.200 7.600

May 2.700 0.4-7 1.100 4.500

June 1.500 0.284 0.700 2.8C

July 0.500 0.061 0.300 0.500

August C.300 0.061 0.100 0.200

Sectember C.700 C.346 0.400 0.500

October 0.600 0.065 0.400 0.500

November 1.000 0.068 0.600 1.400

Decemner 2.000 1 0.304 1.300 3.400
Annual
Aveae 100 j 0.610 1.200 3.100
Av.era~ze

832-3
Tner~ent a.e ,cf hourly weather observations in which

u c r-ported as a restriction to visibility.

Source: Orgill and Sehmel (1975).
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Table 3.3.2.3-2. Summary of National Ambient Air Quality
Standards (NAAQS) and Texas/New Mexico
Ambient Air Quality Standards.
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Minerals (3.3.2.4.2)

The major minerals are oil, natural gas, sand and gravel, natural carbon
dioxide, lime, and scoria. Potential deposits of copper, gold, uranium, potash, salt,
high calcium limestone, vanadium, and diatomaceous earth have been identified.

Sherman and Cochran counties in Texas, and Roosevelt County in New Mexico,
contain giant oil or natural gas fields and have been continuously explored for many
years. Several counties in eastern New Mexico remain largely unexplored for oil and
gas, mostly because they do not contain favorable source and reservoir rocks.
Figure 3.3.2.4-1 indicates areas of oil and gas and uranium potential.

Tables 3.3.2.4-I and 3.3.2.4-2 present the value of mineral production in the
study area by county.

Playa (3.3.2.4.3)

Texas/New Mexico playas are intermittent to permanent ponds forming in
wind-deflation basins filled by surface runoff after rains, and are not associated
with any major drainage systems. The lakes vary in size and depth, ranging from
several feet to several miles in diameter, and from inches to feet in depth. The
larger playas have been excluded from the suitable areas.

Vegetation and Soils (3.3.2.5)

Much of the study area has been previously cleared for agricultural purposes.
Most Texas counties have over 50 percent cropland, while much smaller percentages
occur in New Mexico (except for Curry County).

The undisturbed natural vegetation of the study area is limited in extent, and
is composed mainly of fast-growing prairie grasses, including blue grama grassland
and mixed grama grassland vegetation types, which have moderately fast recovery
potential (Figure 3.3.2.5-1). Uplands, canyons, and riparian areas are dominated by
woodlands with large shrubs and small tress. Characteristics of natural vegetation
types are summarized in Table 3.3.2.5-1.

The study area has two major soil types, Alfisols and Mollisols. Found on
gently undulating upland surfaces, both are alkaline, generally fertile, and suitable
for irrigated crops. Aridisols occur in only small regions. Figure 3.3.2.5-2 shows
soil groups in the study area. In general, erosion potential from wind is high.

Wildlife (3.3.2.6)

Common and Typical Species (3.3.2.6.1)

Wildlife is a subset of Great Plains fauna. Animal species diversity is limited
due to low habitat diversity. Diversity increases in the northwest and west central
(near Santa Rosa, New Mexico) portions, due to increasing topographic relief as well
as decreasing aridity. The southwestern portion is arid grassland. Amphibians are
most common in riparian habitats and include toads and salamanders. Reptiles are
found in all habitat types. The vast majority of bird species are found in the
riparian habitats. However, others congregate in the canyon/upland habitats. The
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mammals include opossums, shrews, bats, armadillos, rabbits, rodents, carnivores
(such as coyotes and foxes), and hoofed animals (such as mule deer, white-tailed
deer, and pronghorn). Tables 3.3.2.6-1, 3.3.2.6-2, and 3.3.2.6-3 show all terrestrial
animals that may occur in or near the study area, whether rare or abundant.

Game Animals (3.3.2.6.2)

Big game species are mule deer (Figure 3.3.2.6-1), white-tailed deer (Figure
3.3.2.6-1), pronghorn (Figure 3.3.2.6-2), and, at the edge of the area, barbary sheep
(aoudad) (Figure 3.3.2.6-3). Important upland game (Figure 3.3.2.6-4) include
mourning dove, bobwhite, scaled quail, pheasant, lesser prairie chicken, turkey, and
cottontail rabbits. Much of the Texas study area is cropland, which supports such
upland game as pheasant and bobwhite. Most game birds live in canyon/upland
habitats. Beaver, muskrat, raccoon, badger, skunk, coyote, fox, and bobcat
comprise the majority of furbearers trapped or hunted. Playa lakes are important
habitat to migratory ducks, geese, and other waterfowl along the Central Flyway.
Several national wildlife refuges are located in the region, providing a high-quality
habitat for migratory and breeding waterfowl.

Aquatic Species (3.3.2.7)

i uatic Habitat (3.3.2.7.1)

Plava lakes are the najor aquatic habitat, but biotic diversity is limited by
harsh conditions (e.g., periodic drying, high salinity, wide fluctuations in water level,
and agricultural and oil field pollution) (Figure 3.3.2.7-1).

Aquatic Biota (3.3.2.7.2)

Twenty-eight fish species in the area have some commercial or sport value
(Table 3.3.2.7-I). Several minnow species, game fish species, and rough fish are
found in the river systems, reservoirs, and ponds. In many areas, highly mineralized
or intermittent waters allow only native and other undesireable introduced fishes
such as carp, carpsuckers, and redhorse to survive. The most significant sport fishes
are largemouth bass, catfish, and sunfish. Few endemic species occur because of
the temporary nature of most aquatic habitats.

Protected Species (3.3.2.9)

The term "protected species" applies to rare, threatened, or endangered
species that are condidates for or already included on state or federal lists. For
ferderally listed, proposed, and candidate species, Section 7 consultation under the
Endangered Species Act of 1973 was intiated with the U.S. Fish and Wildlife Service
by the Air Force on September 3, 1980.

Plant Species (3.3.2.8.1)

No federally protected plant species occur in the study area. Kuenzler's
barrel cactus (Echinocereus kuenzleri) is the closest federally listed endangered
species, and it is known to occur in the Sacramento Mountains, southwest of the
study area. State-proposed protected species do exist and are shown in Table
3.3.2.8-1. Their spatial distribution is shown in Figure 3.3.2.8-1.
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Table 3.3.2.4-1. Texas mineral production in 1976
by county within the study area.

PERCENT OF

COUNTY VALUE MINERALS STATE TOTAL
($18.1 BILLION)

Bailey W Stone

Cochran $169,270,000 Petroleum, 0.9
Natural Gas

Dallat W Natural Gas

Oldham $ 4,496,000 Petroleum,
Natural Gas 0.02

Sand & Gravel

Parmer W Stone

Sherman $ 42,439,000 Petroleum, 0.2
Natural Gas

Hartley W Natural Gas

Deaf Sm.ith W Limestone
(Caliche)

3221

W - Figures withheld to prevent disclosure of single
company production; state totals do not include
county withheld values.

Source: Minerals Yearbook, 1976.
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Table 3.3.2.4-2. Value of mineral production in New
Mexico by county within study area
1976.

PERCENT OF
COUNTY VALUE MINERALS STATE TOTAL

($2.5 BILLION)

Chaves $20,387,000 Petroleum, Natural
Gas, Sand and Gravel, 0.8
Stone

Curry W Sand and Gravel

DeBaca W Sand and Gravel

Harding $ 80,000 Carbon Dioxide 0.003

Quay W Sand and Gravel,
Stone

Roosevelt $19,048,000 Petroleum, Natural 0.75
Gas, Stone

Union W Pumice, Sand and

Gravel, Stone

3222

W - Withheld to avoid disclosing proprietary data; state
totals do not include county withheld values.

Source: Minerals Yearbook, 1976.
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Table 3.3.2.5-1. Major vegetation types in the Texas/
New Mexico study area.

7C FE ESNERAL' LOCATION COMPOSITION I
P:7EC ZIESTU:FSANI[

N:,:raci raslar Cly-n Icla- so~ls, Blur n-ran-a. ouffalo seass Ariculture. arazir.
sortP.-rtfleast portions
I t loan--sandy loar, n-os Blue grana, side-ats An-suulrr, nraz-c

i'.t~ crat:orsrirri of niE' 5lazons n-ran-a. p-arpm three-aw

F~.'''-n- ~ lrd'. soils L~tslrester., sids-oats Srazing.anzucr

n-ran-a, sand a-lacorer. cl fI'ldr
sand sage, snrroerv, oak

:rav~ar.: 'n-cnrazed arassland honey resqiitr, b-lue grams. Cvern-raz-r,..-
littis ibluesre-

0.:' e ~a i -Sad Srionero oak, sand sage Orazns: y irtbncy-
-n-ec 2a~. ,. hstredcdry c~qr. blOA caaa tocosa gr-ass, Ora-oi.

I plmr~sfluff grass, soap-tr-ee

Soat-,s i-dacn I k ains Creosote oust, Llan-s nrain, Graz!Tso. r~un t i n -
W-ru bus., munbS:

.arc a': zarvyr" lca.-ior, rollirn tc Ju-oer, nesoU'te, oak ' Grazjn- riunt ir, .
-ra-vacro stee; slopes

!r, emtSat- Strean- valley, lo ttonuool, nacknerr_ irhurrt-r. arazi-o,
wallows. mesquite, ran-cin, 50*s

Fcygr -a- '-ereta'mIon S&:t f Ood lmn Alkal; sazcaor, o-an, -Sraz o. , Lrv

'.aa .er 'etar -ta -aKS, N ae nir, Bfl -rass, wreatcrasr A~smi c r n-a:::
sc 'E ~~alla ci 1us.
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Table 3.3.2.6-1. Amphibians and reptiles of the High Plains of Texas
and New Mexico by habitat type. State or federally
listed endange red species are not included.

HABITAT TYPE

W* FECES .I .

"IAA:AA ,AA'RT' .AABS A UBP" ;ULS At

FI. iid f X

a.hian~e:, AAOAS Snd To-ads AYA vSA UE j 'E- '
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4
004en .Sa ad A.A C a YAdois :
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ratns Mon T t 'rb#t,S nid

,cAO.. ;Y .. e ;arad --. a 0 
0
,.r OA A C~l~A tp mA
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Table 3. 3.2.6(-2. ird s of the High Plains of Texas and Now Mexico by
states- and habitat type (Pg. 3 of' 3).
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Table 3.3.2.6-3. Mammalian fauna of the High Plains of Texas and New

Mexico by habitat type.

RABITAT TYPE

C .
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PLANO ia CoC: usu1re RASS

Sat

.po-- -ff! I,.

Rabb e bi s

7nq..eqged yti o-5-. '4ns - 'I
WernPipstre Die P:p~CtreAus lesprus C

,olsnsenfli Bij-eared Aat 1 P~rCbtU$ bansendt. ,S 1
?s i Bst !Abtrbaous pa;>Ja dub ]
CrasZLan Preetas~ed Bat Iradar, da bees, Cens;C b

;o - ;' - -

B- -- ph Free-ta .e. .a .. <rar

e~zt ottntai
}  

3 v:*qusaud~on X Xx x I

P... . . ... i .... cbrtaP 4 <
pten-.rond Ircuirre iquire rpb.. at:Jecee..lears *1i

1 - - tI

iabtt- Dr~ud iquire, iobi "noms .o.4 5us I
P!ains Pobeet L opner ;ebmu$ bursari ;4S A X i
Desert Pobkstirbpn r .; renar~us , A
(ci.b- wfsbed Pbcet S opher ? apInqebmiis ;es'aap . C A

P~ia,!~ ocet ouse E . .droqn,5fY .Cus A x
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Wildlife Species (3.3.2.8.2)

Three federally protected and 12 state-protected birds occur in the area.
Randall County is a stopover point along the Canada-Aransas migratory route for
the federally protected whooping crane. One federally protected mammal -- the
black-footed ferret -- may live in prairie dog towns in the study area but is probably
extirpated. A complete list and map of endangered and threatened animal species is
provided in Table 3.3.2.8-2 and Figure 3.3.2.8-2, respectively.

Aquatic Species (3.3.2.8.3)

Protected fish occur mostly in the Pecos River near Roswell, Fort Sumner, and
Santa Rosa, in the Canadian River near the Texas border, and in Ute Creek near
Mosquero (Figure 3.3.2.8-2). Thirteen fish and two frogs which are state protected
as well as one federally protected fish (the Pecos gambusia) may occur in or near
the study area. Seven state-protected reptiles are present.

Wilderness and Significant Natural Areas (3.3.2.9)

Wilderness (3.3.2.9.1)

USFWS-managed Salt Creek Wilderness within the Bitter Lakes National
Wildlife Refuge, New Mexico, has been designated a wilderness area by Congress.
Potential wilderness areas within the proposed siting region include Sabinosa and
Mescalero Sands (Figure 3.3.2.9-1), both of which are designated wilderness study
areas.

Significant Natural Areas (3.3.2.9.2)

Significant natural areas within or near the area are the National Grasslands,
six national wildlife refuges, two national monuments, 14 natural landmarks and two
national grassland leased in blocks for rangeland (Figure 3.3.2.9-1).
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Table 3.3.2.7-1. Fishes of' the Texas/New

Mexico study area.

SPE..:, EI hA KMNi NAME ETATJ 2

.eiOst e dlanui shiut~ ar X
oQ iS za ar I

l5r orrlerr- Y EaIXEY
.4;.r a~csi cie QonvaalSe IsdlU Mesicar terra

:CCaPus bSa-an soalirncutt buffali
Cqvr20e- t ricroutr tuffajc

carnc~de ca; *rive cartsucser
*ns-tol, co-ersor"l woite nurser X

rp, nus airicar;
r_ a zarencess kAn Grande Chut

onmnera-flfouanter rednelly dare
sfl~Z.U5atrcnacidtd$ creex cnus

'neacr~s arbi:5saCirmoUjt. minnow
rioatarso~pa roufldrh se

coassrc~sflathead chus
h. aestva -,5speckled cnux

Hvbon,.ad is tisalline minnow

Snucta I ,s silvery mi nnow.

F~rnepra~is Ioi.& os ulinead minnow,

F. prome~as fathead minnow X

Caflpostcma azi,na-r noneroller I

aaSS~iu aurara oldis
Norpsjanaranr Rio Grande shiner

u..trernsis red shiner C

. strastineur sand shinerC S A

-.srars; Arkansas River shiner I
. .ercdflriflss plains shiner

cx.rn..n c/as sharpnose shiner Y.
5. nawi; ilveroand shinerX

t.if~iSriver shiner XA

Npotter: chub: shiner X X
NI cuccw a malleye shiner

.venustu: Diae tail shiner C

en ae.,as mnnic shinerX

Ntujos-s Shrursceucas g2olde , sniner C h S

Icta.uris pwn-tatus channel catfish S.C X S

fuctsblue catfish S.:C
*black bullhead S.C X S A

*.nata~is yell ow bullhead X. X

* . lpinheadwater catfiseE

Notuzas qyrinvs ta dpol nt adtoi

Fy. 1oditn oliavar~s flathe ad catfish A. X S

Anqi 1la roscrata Aisericarn eel
Fand-uuS kansac shamns killifish N .

z. Zebrinus southwestern killifish
..ucanlia parva rainwater killifish X

Cyprinodor ubr oflueiat:125 Red River pupfish S A

C . sPF* Pecos pupfis
6aesiusa afuis eceguitofi'sh'-

nobili anPecos gasabusia A.

Morone cfirvsops white bass .

Nicro pterus salaEdes largeamouth oass
Y., puncruatas spotted bass

Loposais gaclosas warmouth S. X A

I. a ura rus yellowbelly sunfish

Z_ cyanella5 areen sunfish X S h
L nsnctataas spotted sunfishY

L.acrolophus redear sunfish S h

IL -C. sa c.c tu u o~luegill h X X S

C. aciisorange-spotted sunfish X S X

L. egeai1oeis hongear sunfish 5 Y. X

Polnona annaalaris whi teacrappie S X X

P. niqroawalatus black crappie S x

Perc" flav.scanS yellow perch P 5

Etneoatoa =lepuar greenthroat darter X

E. spectab 17e orangethroat darter X

Statsodion vitreun walleys S

Percir c"prodes loqperrh 9 X
Paro: 7 mcrol1epida bigscale loqpetch X

Aroodlntua grunasiens freshwater dran S.C X S

.!OxoSto?55 conqratue gray redhorse X X

N. Sairdi Red River shiner I
1199 A

P - Pecos

C C anadian arid Arkansas

P - Ped

S - Sport. C - Comercial 3-283
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Table 3.3.2.8-2. Endangered and threatened fish and wildlife
in the Texas/New Mexico Hligh Plains area,
(Page I of 2).

MAMFSAIS

B1aCs-fcoted Ferret
( 'Iustelia na'7ra;.s E F e .esIde.: t-a:. Iciw

IF-IF

*Fr~a:-_orx .vaceus 7 Occasional* Lake$. Reservoirs
"ittle Blue heron.
(Florica caerv~ea n ccasiora. breeder F-iver Marshe-
Mi5ssssipp1 K~te
* c't-,nia ssassappiensis. 7 Occasional Breeder Fipariar. Woods

buat hA_'us dtuani

antriraci'.s - c casual! Fipariar, Woods
Zone-taii:ed Mawr.
(Bctec albonotatus 7 7 Occasio,.f Breeder 2acrsr
Bald Ladle
,haL-eetcs Eescpau E E Casual R'iver V'alleys
I'npre,
Fant:- ndllaetas zarolinensis, '1 Occasional Breeder 'River Valle.'s

Smeisscar. Pereqrine Falcon,
fFaicc pe.egranas anatur E E E casual A-1 nanitats
Whoo"Inc crane
(Gras americana E T casual' Ruer Galdleys and Marsnec
lnterior Leas-t Tr.I
Srzn.a b~itro n5 athualassos E T Occasional Breeder River Val leys

5
.rd-neaded Woodpecker
Me.lanerpeserce.aas Vacran' T Occasional Breeder Biparia. Woods

Wite-faced Itis
FleaddaS chii; .' Casual River Valleys
Bell 's '.icrec
(Virec be-'-I . Occasional Breeder Ripariar. Snrubs, Woods
Baird's Sparrou
(Aerdramas baird, Winter Resident G.rasslands
Mi'c~r.' 5 Lordspuc
(C:A~car~as rsccown, T Casual Snortqrass

REPTI LES

Central slamns Mail Snake
fL~Aapropels triansulum

qentills; Resident Qrassland
P-ecos Wester, Ribbon Snake
(T1'aesncph's prorae us diaolicus) T Resident Edges of Ponds. Streams
Teisaf Horsed Lizard

lPhrynosoma cornutum., T Resident In Opern TerrainSanddune Sagerrush Lizard

TCrysonya apinna teataqi T Resident Rivers, Rensror

BMOth Softahell Turtle
(Trionye esaticuas T Resident Rivers. Reservoirs
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Table 3.3.2.8-2. Endangered and threatened fish and wildlife

in the Texas/New Mexico High Plains area,

(Page 2 of 2).

Sl F£7- FEb1KA1 TEXAS NEW STATUS HARTAT

I RI ANI C

LaSter- Rayonne Froc

-..ac-:sprune auoist: .atrans R esident Limestone Reaions

E1annard's ?rickkt Iro-

A or:- cre;p tans t.ancnard; - Resident Pond, Strea. Edges

A merican Eel
Ana..:Xa rostrata L Resident! Rivers, Streams

SI Sucker
a- _ eltrs eloncaus E Resident Laroe R:vers

.ra. ednorse
,!, -sco-r conqest- E Resident Pivers, Lar.e Stream

Menicar. Tetra
.Astranax mexCanas 2 Resident All Water bodies

Scur-dnose Minnow
-1 Thnda episc~a 2 Resident Creeks, Sprints

-anadiar Specriec :a-e
"S~ncpsls aestlva terranemus 7 Resident Rivers (below Ute Da

Atsarsa 
5
.ver Stner

,.OtroL..s c;rard; , Resident Rivers, Streams

F-. .eoand Snilner
.s'ropas snlumarc; E Resident Large Rivers

.,Cermoutn M.nno
Ie;;ac tais mlratil 7 Resident Streamv wit-r ,raVel bottoms

-s© Pu; fis

'iptlnodot a; ~ 2 Resident SFrings, Sinks. Ponds

Luan parva T Resident Swamps

reentnroat Darter
,Ehe-stom .epidur T Resident Vegetated Sprinqs

Fe, ;rnu naczre~ida T Resident Small Lakes, Rocky Silt bottoms

Petts .,amoaus~a
K anwanii notb;.s E Resident Sinkholes, Sprinos

Known from localities)

1 Lidanaered

* Threatened

"teeds west cf study area
'Witers vitnide :f area.

s-; ext irpate-i
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Figure 3.3.2.8-2. Protected animal species in and near the
Texas/New Mexico geotechnically suitable
area (hatched).
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HUMAN ENVIRONMENT (3.3.3)

The designated Texas/New Mexico region of influence (ROI) is shown in Figure
3.3.3-1. It includes the Texas counties of Bailey, Castro, Cochran, Dallam, Deaf
Smith, Hale, Hartley, Hockley, Lamb, Lubbock, Moore, Oldham, Parmer, Potter,
Randall, Sherman, and Swisher, and the New Mexico counties of Chaves, Curry, De
Baca, Harding, Quay, Roosevelt, and Union. Geographic areas analyzed other than
the ROI include areas of analysis (AOA) and potential base site locations. Attri-
butes which cannot be logically evaluated at the county level (e.g., air quality) are
explicitly defined when baseline data are presented. Potential base sites are located
in the vicinity of Clovis, New Mexico, and Dalhart, Texas.

Employment (3.3.3.1)

During the past decade, employment rates in both Texas and New Mexico have
been above the national average. Most of the unemployment in both states has been
in the large metropolitan areas. In the Panhandle and South Plains regions of Texas,
the unemployment rate has been below both the state and national averages. This is
also the case in Curry County, New Mexico. This favorable employment condition is
expected to continue as both states anticipate growth of local markets as a result of
population influxes.

Texas

The state of Texas possesses the following economic characteristics:

o A growth rate more than twice that of the United States as a whole

o A predominantly metropolitan and young population

" An economy that is well distributed across diverse economic sectors,
with greatest emphasis in manufacturing and trade

o A low level of unemployment

Tables 3.3.3.1-I and 3.3.3.1-2 highlight detailed employment characteristics
of the Texas ROI. The former table indicates the relative dependence of the
region's economy on four sectors--government, comprising 17 percent of total
employment in i976; services, with 15 percent; agriculture, with 11 percent; and
manufacturing, the source of 10 percent of 1976 regional employment. The
government and services 1976 employment shares in the region were slightly below
those for the state and nation, while the agricultural employment share was more
than double the corresponding shares for Texas and the U.S. The region's
manufacturing employment share was two-thirds that of the state and only one-half
that of the nation. Table 3.3.3.1-2 presents nine year employment growth figures
and indicates that the Texas ROI has grown at a pace just slightly faster than the
nation although the state of Texas has grown at almost double the national rate over
the 1967-1976 period. All of the industries experienced growth rates above 2.6
percent per year except the agriculture and government sectors where employment
declined in both sectors by 0.6 percent per year between 1967 and 1976.

Figure 3.3.3.1-1 presents historic and projected baseline labor force in the
Texas ROI from 1974 to 1994. It shows a sharp increase in the amount of
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employable workers from 1974 to 1980, then Drojects a short decline from 1981 t)

1982 and then steady increase through 1994. Figure 3.3.3.1-2 presents the histo! ic
and projected rate of unemployment from 197'4-1994 in the 17-county ROI. The
unemployment rate has remained very close to four percent over the past six years,
and is projected to remain at this level through 1994.

New Mexico

In the last half of the 1970s, the economy, population, and employment of New
Mexico expanded. But by 1980, inflation had moderated the significant economic
improvement of the past few years. Population growth was running at a 1.5 percent
annual rate of increase in !977. )evelopment of the state's energy resources and
the attractiveness of sunbelt living have been prime influences in this expansion.

Tables 3.3.3.1-3 and 3.3.3.1-4 highlight detailed employment characteristics
of the New Mexico ROI. Tables 3.3.3.1-3 indicates the relative dependence of the
region's economy on three sectors--government, comprising 28 percent of total
employment in 1977; agriculture, with 13 percent; and services, the source of 12
percent of 1977 regional employment. The ROI government sector employment
share is 50 percent greater than that of the nation. The agricultural employment
share is three times that of the nation.

Manufacturing and services traditionally dominate a well-balanced economic
base; however, in the New Mexico ROI, manufacturing is only one-third, and
services oniy two-thirds that of the corresponding national employment shares.

Table 3.3.3.1-4 presents 10-year employment growth figuires and indicates that
the New Mexico ROi has grown very little relative to the state as a whole.
Employment has increased by only 1.6 percent per year between 1967 and 1977 in
the region, but increased by 3.3 percent per year statewide. Government sector
employment increased by 3,151 jobs, greater than the total of all the other sectoral
employment increases combined; however, its average annual growth rate was still
less than both the state atnd national figures. Both mining and agriculture
experienced employment declines over the 1967-1977 period in the New Mexico RO!.

Figure 3.3.3.1-3 presents historic and projected baseline labor force in the
New Mexico ROI from 1970-1994. It shows a sharp increase in the amount of
employable workers from 1970 to 1980 and projects a slight increase from 1982 to
1994. Figure 3.3.3.1-4 presents historic and projected annual rates of uneinploy-
ment from 1970 to 1994 in the seven-county ROL. The unemployment rate has
decreased slightly over the last decade from around six percent to 4.5 percent, and
is projected to remain at this level form 1982 to 1994.

Income and Earnings (3.3.3.2)

Income and earnings trends in Texas indicated growth in all economic sectors
during the 1970s. Nearly all sectors approached or exceeded a doubling of income
between 1970 and 1975. The Texas study area also showed gains in all sectors with
the exception of agriculture, which declined in the South Plains Region.

In New Mexico, only agriculture registered a decline in earnings during the
1970s. However, unlike Texas, manufacturing showed only modest increases, while
mining ranked as the fastest growing economic sector. Because of the state's
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Figure 3.3.3.1-2. Historic and projected baseline rate of
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energy resources, mining is expected to outpace all other activities in the early
1980s.

Both Texas and New Mexico have revenue structures that reflect a well-
balance framework. Sales tax revenues constitute the principal source, accounting
for one-fourth of the total in each state. Total revenues have grown at an average
annual rate of 1 3.8 percent in Texas and 8.4 percent in New Mexico. The largest
expenditure for both states was for education, which accounted for about half of the
total. In both states social services were the second largest expenditure.

Texas

Total earnings have exhibited little growth over the 1968-1978 period in the
Texas ROL. Table 3.3.3.2-1 highlights the Texas ROI earnings by major industrial
sector relative to individual counties in the ROI, the state of Texas, and the U.S.
These figures have been adjusted to 1978 dollars to account for inflation. It
indicates that the region's 1978 total earnings of $2,916.3 million were only about
four percent of the state total. Further, the region's annual earnings growth was
less than one-half that for Texas as a whole over the 1968-1978 period. Disaggre-
gating earnings by industry, however, shows that earnings growth in several sectors
were relatively large-- manufacturing posted an 8.9 percent average annual growth
rate, while construciton, mining, and services had average annual gains of 6.2, 6.9,
and 4.5 percent, respectively. Governmnent had a relatively small average annual
growth rate of 0.7 percent per year while agricultural earnings decreased by $412.2
million between 1968 and 1978 at an average annual decline of 11.7 percent.

Table 3.3.3.2-2 highlights per capita income ajnd earnings shares by major
industry in the Texas ROL. The regions 1978 per capita income of $7,460 was
roughly 95 percent that of both Texas and the national figure. By industrial source,
manufacturing, services, and government contributed 14, 15. and 16 percent of 1978
earnings in the Texas ROI, respectively. The manufacturing sector earnings share
for the region was well below that of the state and nation. Both services and
government sectors kept pace with state earnings shares but were slightly lower
than the national figures in those industries.

New Mexico

Total earnings in the New Mexico ROI have also exhibited little growth over
the 1968-1978 period. Table 3.3.3.2-3 highlights the New Mexico ROI earnings by
major industrial sector relative to individual counties in the ROI, the state of New
Mexico, and the U.S. These figures are in 1978 dollars. It indicates that the region's
1978 earnings growth was less than one-half that for New Mexico over the 1968-
1978 period. Disaggregating earnings by industry, however, shows that earnings
growth in several industrial sectors were relatively large--manufacturing, construc-
tion, mining, and services experienced average annual growth rates of 6.4, 5.4, 3.8,
and 3.2 percent, respectively. The government sector increased by 2.1 percent
annually and had 1978 earnings totalling more than manufacturing, construction,
mining, and services combined. Agricultural earnings dropped by 2.2 percent
annually between 1968 and 1978 from $123.0 million to $98.6 million.

Table 3.3.3.2-4 highlights per capita income and earnings shares by major
industry in the New Mexico ROL. The region's 1978 per capita income of $6,443 was
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Table 3.3.3.2-3. Earnings by economic sector, New Mexico
counties, 1968-1978 (in thousands of
1978 dollars). (Page 2 of 2)

CONSTRUCTION MANUFACTURING

COUNTY
1968 1978 L 1968 1978

Chaves 8,254 13,650 5.2 11,846 25,124 7.8

Curry 6,504 9,597 4.0 7,905 12,105 4.4

De Baca 366 675 6.3 105 153 5.5.

Harding 260 101 -8.1 491 976 10.3'

Quay 1,292 4,015 , 12.0 724 1,390 6.7

Roosevelt 1.742 1,888 0.8 1,916 2,530 2.8

Union 696 2,346 12.91: 205 432 i 9.8'

New Mexico OI 946 32,272I 5.4 23,0166 42,710 6.4

Total State 264,064 517,492 7.0 237,330 430,710 6.1

United States 62,388,750 79,872,000 2.5 303,099,380 345,771,000 1.3

3817-2

SERVICES GOVERNMENT
COUNTY "

1968 1978 1968 1978

Chaves 21,660 29,443 3.1 26,754 38,703 3.8

Curry 14,044 22,317 4.7 71,128 78,939 1.0

De Baca 699 751 0.7 1,558 1,897 2.0

Harding 117 132 1.3" 1.144 1,475 2.6

Quay 4,142 4,599 1.1 9,032 10,316 1.3

Roosevelt 3,769 4,492 1.9 13,886 21,474 4.5

Union 1,862 1,905 0.2 3,919 4,4461 1.3

New Mexico ROI 46,2901 63,639 3.2 127,421 157,250 2.1

Total State 687,840 1,012,124 3.9 1,242,111 1,652,096 2.9

United States 153,226,880 221,951,000 3.8 174,725,630 216,896,000 2.2

3817-2

it = Average annual growth rate.

2(D) = Not shown to avoid disclosure of confidential information.

(L) - Less than 10 wage and salary jobs.

'Rate in doubt because of large number of data points withheld by disclosure rules.

Undefined.

6Estimate.

Source: BEA, July 1980.
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Human Environment

98 percent that of New Mexico's, but only 82 percent of U.S. per capita income. By
industrial source, government, agriculture, and services contributed 27, 17, and I11
percent of 1978 earnings in the New Mexico ROI, respectively. The share of total
employment in manufacturing for the region and state was only seven percent, well
below one-third that of the national earnings share.

Public Finance (3.3.3.3)

Sales tax revenues constitute the principal revenue source in both states.
Total revenues have grown at average annual rates of 8.6 percent in Texas over the
1977- 1979 period, and 8.4 percent in; New Mexico over the 1975- 1977 period (Annual
Report of the Comptroller, 1979 (Texas); New Mexico Statistical Abstract, 1978).

Population and Communities (3.3.3.4)

Table 3.3.3.4- 1, shows population growth rates of 18 and 13 percent for Texas
and New Mexico, respectively, for the decade between 1965 and 1975. Both have
been among the 12 fastest growing states in the nation since 1970, primarily as a
result of in-migration.

Texas experienced a population growth of 10.9 percent between 1970 and 1975,
or 2 percent annually, well above the national average, and attributable to the large
amount of in-migration. In contrast to the national trend, population growth in
Texas, until recently, has occurred primarily in cities and metropolitan areas, rather
than in small towns or rural areas. The state's population is projected to increase
from an estimated 13.4 million in 1980 to 18.3 million by the year 2000.

In contrast to Texas, New Mexico experienced net out-migration during the
1960s, resulting in a growth rate of less than I percent annually. This trend has
been reversed since 1970 and net in-migration, combined with the highest birth rate
in the western United States, is expected to contribute to a high rate of growth in
the future. Net in-migration to the Albuquerque metropolitan area has counter-
balanced out-migration from rural areas in the past, although recent data suggest
that some rural counties are now experiencing net in-migration. New Mexico's total
population is projected to exceed 1.5 million by 1990.

Transportation (3.3.3.5)

Roads (3.3.3.5.1)

The principal routes are U1.S. 82 anid 180 (east-west) and U.S. 87, 285, and 385
and Interstate 22 (north-south). Figure 3.3.3.5- 1 shows the principal federal and
state highways. Also shown is the annual average daily traffic for 1975. Numerous
county roads cross the area, connecting the cities and communities. Those with
populations over 1,000 are circled in Figure 3.3.3.5- 1.

There are few topographic features that influence alignment or grades. Most
of the roadways are two-lane facilities, but the interstate route and some of the
federal and state routes are four lanes and all are adequate. Roads are generally of
good quality, with few capacity restrictions.

Load-carrying limits in New Mexico are the same for interstates, U.S.
highways, and state routes. These limits are 24,000 lb for a single-axle truck, and

3-311



Table 3.3.3.4-1. Population and employment in Texas/New

Mexico by year 1965-1975.

TEXAS NEW MEXICO

YEAR EMPLOYMENT POPULATION EMPLOYMENT POPULATION

1965 10,378,000 1,012,000

1966 10,492,000 1,007,000

1967 4,419,612 10,599,000 358,436 1,000,000

1968 4,566,630 10,819,000 362,128 994,000

1969 4,748,531 11,045,000 374,439 1,011,000

1970 4,777,239 11,236,000 376,007 1,023,000

1971 4,831,192 11,416,000 393,254 1,053,000

1972 4,963,583 11,603,400 412,503 1,076,300

1973 5,215,356 11,828,438 428,641 1,099,253

1974 5,403,836 12,017,132 440,327 1,119,049

1975 5,491,228 12,236,233 445,012 {1,146,744
2163-.

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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42,000 lb for a tandem. Weights for multiple-axle vehicles are based on vehicle size
and axle spacing. Vehicles with more than six axles are discouraged because of
deteriorated road conditions and potential road damage. Width, height, and length
legal limits are 10 ft, 13 ft 6 in., and 65 ft, respectively.

In Texas, load-carrying limits vary with the type of road and there is regional
variation depending on road conditions. In general, on U.S. highways and interstates
the weight for a single axle is 13,000 lb. For each additional axle, the maximum
weight/axle with a permit is 22,500 lb. On state routes, the maximum with a permit
is 18,500 lb per axle. Limitations on width also depend on the route. The interstate
limit is 14 ft, and right-hand lane travel only is permitted, no passing. Widths up to
28 ft can be permitted on state roads and U.S. highways, but clearance must be
received from all districts, and escorts are required in front and behind the vehicle.

Railroads (3.3.3.5.2)

The Chicago, Rock Island, and Pacific Railroad runs west to east via Vaughn,
New Mexico, and Amarillo, Texas. From Tucumcari, New Mexico, another branch
runs northeasterly through Dalhart to Oklahoma. At Dalhart a branch runs easterly
though Etter and Morse Junction.

The Atchison, Topeka, and Santa Fe Railroad services Vaughn, Clovis, and
Dalhart, Amarillo, and other cities.

The Colorado and Southern Railroad runs southeasterly through the northeast
tip of New Mexico and into Texas to Dalhart, where it intersects the Chicago, Rock
Island, and Pacific Ralroad. It then continues southeasterly to Amarillo.

Air Traffic (3.3.3.5.3)

Airline service is provided by the commercial airports at Clovis and Roswell,
New Mexico, and Lubbock, and Amarillo, Texas.

Energy (3.3.3.6)

Fuel Supply

Within the Texas/New Mexico region, there are numerous natural gas, crude
oil, and product oil pipelines. A map of the existing and proposed pipelines produced
from information supplied by the energy companiis and the federal agencies is
presented in Figure 3.3.3.6-1. Projected fuel consumptions for the area are
presented in Table 3.3.3.6-I1.

Electric Power Supply

The Texas/New Mexico study area is serviced by Region 22 of the Southwest
Power Pool (SWPP). Projected peak demands without M-X and resources are
presented for winter and summer conditions in Figures 3.3.3.6-2 and 3.3.3.6-3,
respectively. At present the majority of electric power is produced by burning
natural gas. Much of the projected increase in capacity will be generated with coal-
fired facilities.
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Table 3.3.3.6-i. Fuel consumption projections.

TEXAS NEW MEXICC

3079 1985 1991 1978 198E 199C

Total Petreie . 446,52C 398,15C 4C3,03C 42,910 34,97C 35,40'

Natural Gas r4,211,43C 4,000,86C 4,169,320 213,70C 203.01C 211,56C

Total Fuel Oil (Dst.
&i, .. E5,420 69,900, 9,63C 7,761 8,29(le- BBLS)

tlesel Fuel (Gist.' 25,23- 20,33C 21,73C 3,57o 2,881 3,071

I2 BBlts)

Heatinc Fuel Dist. 1,08c 8,12C 8,68C0 520 420 45C

(I' BBLS

Gasoline
( , 99' 169,27C. 160,990 16,92C 18,920 15,08C

Oet Pue 28,54C 28,54, 31,13C 2,790 2,790 3,050

(IV' BBLSI

3310

1 Barrel = 42 Gallons
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Human Environment

A map of the existing and proposed transmission lines is shown in Figure
3.3.3.6-4.

Land Ownership (3.3.3.7)

Federal Land, Texas/New Mexico

The location of federal land is shown in Figure 3.3.3.7-1. Table 3.3.3.7-1
shows the amount of federal and BLM-administered land. The National Park Service
administers lands of historic, cultural, or scenic and recreational values. The major
National Park Service holding is the Lake Meredith National Recreational Area.
The Kiowa and Rita Blanca National Grasslands are administered by the U.S. Forest
Service. The Buffalo Lake National Wildlife Reserve is another large federal land
parcel managed by the U.S. Fish and Wildlife Service.

Private Land, Texas/New Mexico

Most of the land in the study area is privateiy owned. Chaves County is the
only New Mexico county with less than 50 percent privately owned land. Most of
BLM-administered land is located in the western part of the county. The other
counties are about 72 percent privately owned. Texas counties are almost totally
privately owned. Figure 3.3.3.7-2 shows the location of private land. Table
3.3.3.7-1 shows the number of acres of private land and the percentage of the total
land in each county.

State Land, Texas/New Mexico

In Texas the only state lands are those that have been acquired from private
owners. In New Mexico, lands were conveyed to the state by the federal
government as a condition of statehood. Figure 3.3.3.7-3 shows that at least two
sections in every township are owned by the state. Table 3.3.3.7-1 shows the
amount and percentage of state land by county.

Land Use (3.3.3.8)

Agri ultural land uses are croplands and grazing lands. Many of the cropland
areas have irrigation systems that have increased productivity. Table 3.3.3.8-1
indicates the number of farms, total farmland acreage, and the percentage of total
farmland. Farming trends from 1950-1974 are shown in Table 3.3.3.8-2. Since 1950,
harvested areas in New Mexico have fallen 50 percent, and in Texas 30 percent, due
to water costs and other reasons.

Cropland productivity in the High Plains region of Texas is high. This
productivity zone, attributed to the Ogallala aquifer, extends west into portions of
eastern New Mexico. Approximately 28 percent of area is irrigated cropland.
About 60 percent is rangeland and the remainder nonirrigated farmland.

Table 3.3.3.8-3 shows the amount of cropland, harvested cropland, and pasture
land for the study area counties. As noted in the table, the proportion of the state's
total cropland is significantly higher in New Mexico (61.2 percent) than in Texas
(13.4 percent). Table 3.3.3.8-4 provides data on the value of the agricultural
products sold in the study area counties.
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Table 3.3.3.8-1. Farmland in Texas and New Mexico
study area counties, 1974.

AVtkA,1 T.TAL ACREA0,I FAML"AiL AF rI1 ;3l 7OUNTY 'ARy,.N: A-
18A8P IAR SIZE %I! )1 "0U N: LAFl F2CI5"PT) F. h
A 2 . AR I FA RMZAN: PERCEITAGE FAPR.LAN. 'PEPZENTA2E

ba.e, 4 7F 7 420, 8( 7.

Zastrc 91 944 182,5010( -. 4

2ocnrar 29 - ,37! 403,7.0) 82.

:ala 345 ,783 96r.24 .4. "

L'ae S2 t . 2,344 85( '
i  

8W. >.

Hale , , e3( e5, 4M

La= 344 67- ,

Moore 27 906 4 -

21d-a- 154 0, 29f

8arer 704 824

Rjnda. 485 ,082

Sner .ar, 301 E,,

Swisher 4

averace

New Mexico,

e517 5, 31( 2,77,50 7 2.9

Curry 635 I, 31E 87,20C 9.,

eBaca 27 2,198 24, O0C 84 .S Z 7

Hardno 175 7,874 1, 377, 90C I508C9 -

Lea 512 4, 404 2,254,90 8C .2 4.&

60' 3,22( 1,957,902 106.4 4.2

Roosevelt 9C5 1.691 ,53G, 200 9?.4 3.2
Urc:

418 4,91 C 2,045,00( 83.7 4.3

Tota, or 3,941 3.0:> 14,046,700 -9.a vera-

Texas,'Ne,
Meajec Total 1ll S 2,05( 2 ?C1'70 22. "

3212- 1

Irclude, all cro~lano. pastures. and crazing land except trat or, oper. ranges under aovernment permit.

"2arulated as being i r the operator's rircipal county whic is defined as the one with the largest value
of aqricultura r"ducts produced. Ths n where the operator reported all of the largest portion of his
total land. As a result of th;F rrocuedur , several countieF exceed 10( percent.

Source- Departenrt -f omnserc%,, 19-.
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Table 3.3.3.8-2. Trends in farming in Texas and

New Mexico 1950-1974.

N'MER ACREAGE PR1GATEL HARVESTED

YEAR OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS

Texas

195C 331,567 145,389,000 3,132,000 28,108,000

1954 29:,941 145,813,000 4,70',000 24,885,00C

1959 227,071 143,219,000 5,656,000 22,236,000

1964 205,115 141,705,000 6,38,000 19,408,000

1969 213,550 142,567,000 6,888,000 19,825,000

1974 174,098 134,185,00C 6,594,000 19,014,000

New Mexocc,

1950 23,599 47,522,00C 655,000 1,898,OOC

1954 21,070 49,451,000 650,000 1.135,000

1951 15,919 46,293,OOC -32,00C 1,077,000

19r4 14,20C 47,646,002 81 2 ,Y 906,000

1969 11,642 4E,292,00 823,002 i,006,00C

1914 11,282 4-046,000 88',002 976,000

3030-1

Source. Department of :ommerce, 1
-
"
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Table 3.3.3.8-3. Cropland acreage in Texas/New Mexico
study area counties, 1974.

CROPLANL USED LAND CROPLAND AS
TROPh: C-AV LAN: ONLY FOR PROPORTION OF

PASTURE STATE CROPLAND

PERCENTAGE

Texas

ba-ev 2992,00C 137,00C 20,000 119,000 C. 6

castxrc 441,000 330,00' 25,000 295,000 1.2

2nrar 254,00C, 136,000 6,000 89,000 (.7

Za11ar 324,00( 21:,000 31,0CC, 111,000 C.6

D .eaf S.ith 510, 000' 22S,000 31,000 238,000 1.4

Hale 574,000 468,000 34,000 401,000 I.E

e" 21 7,000 130,000 12,000 84,000 0.6

Lamr 451,00C 327,000 18,00c 277,000 1.2

Moore 228,00C 154,000 11,000 121,000 0.6

£ ldhar 9E,000 35,000 17,000 15000 0.3

Pdrmer 446,000 349,000 22,000 339,000 1.2

Randall 289,000 123,000 37,000 77,000 0.8

Sherman 342,000 232,000 21,000 161.000 C.9

Swisher 400,000 278,000 39,000 252,000 1.1

TCTAL 4,873,000 3,196,uO0 324,000 2,579,000 13.4

New Mexicc

Zhaves 95,00c 78,00C, 12,00C 84,00C 40.-

Curry 426,00C 172,000 42,000 145,00( 19.4

Debaca 11,00, 5,000 4,000 2,000 0.5

H rdlnc 34,00 4,000 13 , 00; 2.00 1.E

Lea 86,00c, 52, '00 20,000 62,00( 3.9

uaa 252,000 70,000 43,000 38,000 12.5

Roc seve.t 346,00o 181,000 58,000 84,001, 15.8

Ur ion 90,00C 35,000 29,000 27,000 4.1

TOTAL 1,340,000 597,000 219,000 454, 000 61.2

TEXAS 'NEW
MEXICC E,211,000 3,795,000 543,000 3,033,000 16.3

TOTAL

3033

Source: Detartmert cf Comerc-, 1377.
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Table 3.3.3.8-4. Market value of agricultural products,
Texas/New Mexico study area counties,
1974.

.,~L1t 03 7u r A IY 03 10ES7D) VALOT OF 0 V.E6 Vkl'E0 AIIRICULrRAL

AI 1 3. 8~1AN:1 H.6% AN' 1IVESI0cy RFC00003T PR0007TS AF

7- 0 0A: or7C)1.6 OF T001AL, EPET

Tox6'

astz; -4 'S' I 69. .

34-:- 6C. 0.1 1

ha3 ,E : 419C 0.1 2 .4

31 34 25.4 .3I

f ~ 76.4 0). 0 1.8

261,462 .911. .

Taes t414 1169.4 C0.0 16E.1

09 .4% 3E6.9 f,_.0 0.11 11 .4

lebec -,L 1a.C 84. C0.0

rd- 3.4"3 1.3 9. CC 1

24 . - 11 29-.6E C9 . - .34

3.13C.6 E84.1 .0.

R- S-eet 3e,. 344 31.9 6(..1 2 C

LGTOAL 24.8-- 64

3034
Soure 0:.ariee cz f 'amuerce, 19q'
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Figures .3.3.8- I and 3.3.3.8-2 show the location of irrigated and nonirrigated
croplands. Approximately 50 percent of the proposed siting area is rangeland, and
50 percent of the livestock sold in Texas in 1974 was raised in the Texas portion of
the study area (Figure 3.3.3.8-3).

Approximately 60 percent of the study area is used for grazing and pasture
land. This grazing is entirely on private rangeland of the study area counties,
except Chaves County, New Mexico, where the BLM admin: ,ters certain grazing
lands. Inventories of cattle and sheep are shown in Table 3.3.3.8-5. Cattle and
sheep inventories have generally decreased in the periods shown in the New Mexico
counties, while only the cattle inventory has decreased in the Texas counties.

Cattle feedlots are an important regional industry. Cattleare shipped to the
region from as far away as New Hampshire. In New Mexico, nearly 60,000 cattle
are fed annually in feedlots. This represents about 10 percent of all cattle in the
region. It is an even larger industry in West Texas, with about 75 percent of the
1.47 million cattle in the Texas studyl area counties maintained in feedlots.
Approximately two-thirds of the cost and one-third of the weight of the beef are
added in the feedlots. The weight for the most part is fat, and it takes about nine
pounds of irrigated corn to put a pound of fat on a calf or steer. About 2 million
acre-ft of water are consumed annually, primarily for irrigated crops; the most
demanding of which is corn. Water-intensive agriculture is expected to decrease
about 7 percent by the year 2000. The decrease is in response to an increasing
shortage constraining development. For example, as water loss due to overdrafts of
the Ogallala aquifer continues, corn production will decrease. Since over 95 percent
of the corn is used in regional feedlots, the feedlots may go out of business. Cattle
will either have to be shipped out of the region for fattening in other feedlots
(Colorado, Nebraska, Iowa, etc.) or the diet of Americans will ha~e to accommodate
range fed beef.

Water-Based Recreation

Swimming, boating, fishing, and waterskiing are the major water-oriented
recreational activities. Other recreational activities such as picnicking and hiking
are also enhanced by the availability of nearby water. Tables 3.3.3.8-6 and
3.3.3.8-7 list major water bodies; these are located in Figure 3.3.3.8-4. Lake
Meredith is the primary source of water-based recreation in this region of Texas.

Off-Road Vehicle (ORV) Recreation

No designated or high-quality (greater than 2,000 annual visits) ORV use-areas
have been identified.

Htuntin

Rig gtrnm hunting is not an important activity because these species are
pri,,, irl, in hdhitats east or north of the project area. For example, white-tailed
fr-., uqpiil.It iw estIMates range from zero in 13 of the 15 High Plains counties of

v, , : n, Moore and Randall and 200 in Potter counties (Travis, 1980). An
, , e., i ,I ,,iu of pronghorn shows that the bulk of the antelope herd is found

, " w., prtiot) of the project area, in Oldham, Hartley, Dallam, Union,
if V 'ttr , otintieS (Travis, 1980; Snyder, 1979). An inventory of the big

. . ,rO 'lair Red River drainage area is shown in Table 3.3.3.8-8.
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Table 3.3.3.8-5. Livestock inventories, Texas/
New Mexico study area counties
(thousands of head).

CATTLE! SHEEP

STATE OUNTY STATE STATE1969 1974 t~rL 1969 T3T74
TOTALTOTAL

NUMBER NUMBER NUMBER NUMBER
(PERCENT) PERCENT)

Texas

Bailv. 42 47 0.4 6 3 i

Castro 149 186 1.4 6 30 1.

Cochran 47 30 0.2 1 -

Dallam 4 2 ,.7 -

Deaf Smith 305 227 1.7 9 -

Hale 101 43 0.7 3

Hartley 53 139 0.8

Lamb 51 41 C.3 4 5 D.2

Moore 1? 78 0.6

7liham 59 64 0.5 1 1 ).3

Parmer 1?2 158 1. 2 1 3 2.1

Randail 164 4 6 .' 4 1 0. 3

Shermnan 132 39 7.7
Swisher 108 142 1.1 1 1 9. '3

Texas Totals 1,575 1,462 10.4 35 47 1.5

:ATTLE SHEEP

STATE/COUNTy
1974 1978 STATE 1974 1978 STATE

NUMBEROTAL NUMBER NUMBER OTL
(PERCENT) _ 'PERCENT)

New Mexico

h-ave s 141 139 4.0 149 130 19.3

l"Irry 97 100 6.5 4 6 1.1

De Baca 38 31 2.5 19 16 2.9

Harding 47 48 3.1 1 1 '.2

2uay 51 60 3.3 2 2 0.4

Roosevelt 19 66 4. 3 3 5 0.9

Union 166 -0 5.2 1 1 ).2

New Mexico 61 532 34.3 179 14i 24.7

Totals

1384-1

*Less than 500 sheep.

IDoes not include Jakry cattle.

Sour,;s: '.3. Department Df om ierce, 1)77; University of New Mexico, 1180.
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Table 3.3.3.8-6. Recreational lakes and streams
in the New Mexico study area.

LAKES WITH

COUNTY STREAMS GREATER THAN

40 SURFACE ACRES

Perico
Cimarron (100 mi) Clayton Lake
Carrizozo Weatherly Lake

Union North Canadian(Seneca) Pasamonte Lake
Carrizo
Ute
Tramperos

Ute Ute Res.
Quay Canadian (50 mi) Tucumcari Lake

Hudson Lake
Conchas Canal
Plaza Largo

Frio La Tule Lake
Curry

Lewiston Lake

Roosevelt Salt Lake
Little Salt Lake

De Baca Pecos (80 mi) Red Lake
Alamogordo Res.

Rio Penasco (40 mi) Bitter Lakes (7)
Rio Hondo (47 mi)

Chaves Two Rivers Res.
Arroyo del Macho Roswell Saline
Rio Felix Zuber Lake
Pecos (118 mi) Lake Van

2804
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Table 3.3.3.8-7. Recreational lakes and streams

in the Texas study area counties.

COUNTY STREAMS LAKES

Carrizo
Dallam Mustang (West

Rita Blanca)
Cold Water

Hartley Punta de Agua
Rita Blanca

OldhamRita Blanca
Oldham RiaaBianc Lake Meredith (portion)

Canadian

Moore S. Palo Duro Lake Meredith (portion)

Palo Duro
Deaf Smith Tierra Blanca

Frio

Palo Duro
Randall BfaoLkTierra Blanca Buffalo Lake

SFrio
Parmer rin

Running Water

Castr Running Water
Castro Frio

Swisher Tule

Bailey Blackwater

L BlackwaterLamb
Running Water

Hale Blackwater
HRunning Water

Cochran Sulphur Draw

2803

3-337



IIlIII I I I

Table 3.3.3.8-8. Wildlife inventory estimates
in the High Plains drainage
area of the Red River.I

SPECIES HABITAT TOTAL

(ACRES) POPULATION

White-Tailed Deer 55,850 30

Mule Deer 73,260 380

Aoudad (Barbary Sheep) 55,850 10

Pronghorn

Rio Grande Turkey 72,330 130

Rina-Necked Pheasant 1 239,770 47,85r,

Lesser Prairie Cricken - [ -

Quail 2,578,830 23,200

Mourninq Dove 3,070,000 185,520

Fox Squirrel .3,040 90

Ducks 35,37:1 176,85C

Geese 35,37( 35,370

2617

Fro. U.S.L.A., Special Report, 1976.
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Table 3.3.3.8-9. Major park]ands and recreational
facilities in New Mexico studv
area countie s.

CDNT' J ADMINISTEFINC AGENCY IARK AR,-. NAy.L

[, baca New Mexlcc PareK ard ecreatlcr. Lurmmer LaK Stats Farr
Commi ssi or.

,r:ave s New Mexice -arsr anc kecreatior bottoiess LaS. S tate Farr
Comnmission

U.S. Fist and Wld.:ifc Serv'ict itter Laxe Natina.i Widl if
Pefuge

I.S. forest Service Lincoln NatiornL. .crest
portion

Curr' Nc maior parklands

a, New Mex/cc Parkland Pecreatior. -te Lake State Tarre

Commission

br'osevel New IMexi'cs Parks and Recreatlo:. Jasis State Tark

cormlssio.

-.S. Fisr, and Widlf SGrvi ~ *rul a National Wkidlife

Refuge

UnCor. New Mexicc 'arks and kecreatzor. Clayto, Lake State iark
..omrlislscio.

National Park Service Capulir. Mountairn National

Monument

,.S. Forest Service Kiowa Nationa: Grasslands
IpOrtion,

Hardinc New Mexico Parks and Recreation -racosa Lake State Park
Commissiorn

.S. Forest Servi-e KIowa National Grasslands

1port on

Sar, Mi'uel New Mexico Parks and Recreatior Concnas Lake State Park
Commissior

New Mexico Parks and Recreatior Storr;e Lake State Park

Conmmissi on

New Mexicc Parks and Recreatior, Villanueva State Park

Commission

U.S. Forest Service Santa Fe National Forest
(portion

U.S. Fish and Wildlife Service Las Vegas National Wildlife

Refuge

2864

Sources: New Mexico State Comprehensive Outdoor Recreation Plan 1976; State
Parks for New Mexico's Future 1975; Rand McNally Road Atlas, U.S..

Can., Mex.).
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Table 3.3.3.8-10. Major parklands and recreational
facilities in Texas study area
counties.

COUNTY ADMINISTERING AGENCY PARK/AREA NAME

Dallar U.S. Forest Service Rita Blanca National Grasslands

Sherman No maior parklands

Moore National Park Service Lake Meredith National Recreation
Area (portion)

Potter National Park Service Lake Meredith National Recreation
Area (portion)

National Park Service Alihates Flint Quarries National
Monument

Oldham No major parklands

Deaf Smith No major parklands

Randall U.S. Fish and Wildlife Service Buffalo Lake National Wildlife

Refuge

Texas Department of Parks and Palo Duro Canyon State Park
Wildlife (portion)

Parmer No major parklands

Castro No major parklands

Swisher No ma3or parklands

Briscoe Texas Department of Parks and Caprock Canyon State Park
Wildlife

Bailey U.S. Fish and Wildlife Service Muleshoe National Wildlife Refuge

Lamb No major parklands

2865

Source: Rand McNally Road Atlas (U.S., Can., Max.).
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Human Environment

Sacred Areas

Rock art sites are recorded for Winkler, Briscoe, Motley, Randall, Potter,
Armstrong, and Oldham counties. Caves, rockshelters, and rock crevices were
favored for internments, and graves associated with the Apache and Comanche are
known in Lubbock, Garza, and Crosby counties.

Also, sacred significance is attached to established trails and to rock cairns or
shrines established for ceremonial purposes along these trails. The removal of
Apache and Comanche peoples from these ancestral lands has eroded tribal
knowledge of traditional sites and features, and locations are poorly documented.

Socieconomic Environment (3.3.3.9.2)

There are no Native American reservations lease lands, grazing lands, or other
lands in the study area.

Archaeological and Historial Resources (3.3.3.10)

National and State Register Properties (3.3.3.10.1)

National Register properties are illustrated in Figure 3.3.3.10-1.

Archaeological Resources (3.3.3.10.2)

This area contains most of what is known as the Southern High Plains. It can
be divided into four geographically distinct areas (Figure 3.3.3.10-2). The Llano
Estacado is the largest. Aboriginal activities in this region were greatly affected by
the availability of water and approximately 90 percent of the sites recorded are
within one mi of a permanent or seasonal water source. The most archaeologically
important areas are the draws, their environs, and the margins of lakes and playas
(intermittent or now dry lakes). Paleoindian sites of up to one mi away from draws
have been mapped; playas are frequently bordered by dunes, which may contain
campsites dating as far back as the Paleoindian period; dune areas may also contain
Neoindian and Apache permanent or semipermanent agricultural villages. Kill sites
and campsites are found in the canyons and gullies of the north, east, and west edges
of the Llano, particularly near the heads of ephemeral streams draining off the
escarpment (Table 3.3.3.10-1).

The Canadian River Valley, in contrast to the Llano, contains no well known
Paleoindian sites, although some are adjacent to it. The best known period in this
area is the Neoindian, specifically the time between A.D. 1200 and 1450, when
sedentary agricultural villages are found along the Canadian River and its tributar-
ies. Sensitive areas in the Canadian River Valley would include village sites (on
terraces, ridge tops, and mesas), bottomlands, gullies and blind canyons, and caves
and rock shelters.

The Panhandle High Plains site types and distributions are largely tied to two
kinds of water sources and natural animal traps. Kill sites and campsites from all
periods can be expected. Mesa/butte tops and sides contain extensive campsites
from any period.
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Human Environment

Table 3.3.3.10-1. Numbers of recorded archaeological
sites in the southern portion of Llano
Estacado.

WITHIN STUDY AREA

COUNTY NUMBER OF RECORDED SITES

Cochran, Texas 2

Bailey, Texas 7

Hale, Texas 54; Plainview site on National Register

Lamb, Texas 22

Castro, Texas 2

Parmer, Texas 7

Swisher, Texas 26

Curry, New Mexico 18

Roosevelt, New Mexico 296; Blackwater Draw locality No. l/
Anderson Basin on National Register

ADJACENT TO STUDY AREA

COUNTY NUMBER OF RECORDED SITES

Crosby, Texas 31

Floyd, Texas 100; Floydada Country Club Site on
Nation Register

Hockley, Texas 
5

Lubbock, Texas 175; Lubbock Lake Site and Canyon Lakes
District on National Register

Lynn, Texas 138

Terry, Texas 76

Garza, Texas 626; Cooper's Canyon Site, O.S. Ranch
Petroglyphs, and Post-Montgomery
Site on National Register

Yoakum, Texas 3

1606
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Human Environment

Paleontological Resources (3.3.3.10.3)

Important vertebrate fauna resources are found in Hemphill County. The
Hemphillian fauna is found in the upper 130 ft of the Ogallala Formation and could
be found in the Dalhart area. Pleistocene deposits on top of the Ogallala could also
contain fossils. Fossils along the western escarpment are not common, consisting
mostly of gastropods and seeds.

Construction Resources (3.3.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate and lumber.

Cement (3.3.3.11.1)

Under the assumption that M-X is deployed in Texas/New Mexico the r -ional
cement supply is as shown in Table 3.3.3.11-1. The supply is in excL of the
demand and in most cases the state potential production is greater than the actual
production, leaving residual capacity (Table 3.3.3.11-2).

Steel (3.3.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plarts and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

With deployment in Texas/New Mexido, the available supply of rebar increases
with the addition of suppliers in Texas and Alabama. Their combined addition
amounts to just in excess of 1.25 million tons. Which is rmore than double the
apparent 1978 regional consumption of just over 630,000 tons.

Asphaltic Oil (3.3.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presently exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
a major change in federal transportation funding which has reduced highway
construction significantly.
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Human Environment

Fable 3.3.3.11-1. Texas/New Mexico market area production
of Portland cement by district, 1969-
1978.

THOUSANDS OF SHORT TONS

COLORADO,
LOUISIANA OKLAHOMA ARIZONA,

AND AND UTAH, AND
YEAR MTSSISSIPPI MISSOURI KANSAS ARKANSAS TEXAS NEW MEXICO TOTAL

2, (2) (3) (4) (5) (6) (7)

1.366 2,370 1.503 1,345 4,359 2,238 13,181

1.243 2,244 1.566 1,709 4,678 2,581 14,021

19,2 >48i 2,301 1,548 1,802 4,970 2,550 14,651

.583 2.386 1,550 2,124 5,479 2,549 15.672

1904 1,701 2,331 1,567 2.144 5,600 2,413 15.756

1961 1.696 2,627 1,669 2,274 5,784 2,222 16,272

'.96C 1.739 2.623 1,724 2,353 5.919 2.191 16,549

1967 1.681 2,798 1,696 2,325 6,067 2.063 16,630

1968 1.578 3.723 1,858 2,366 6,421 2,274 18 220

1969 1,427 3,921 1.830 2,421 6.734 2,263 18,596

1970 1.289 2.897 1,687 2,083 6,501 2,598 18,055

1971 1.486 4,144 1,799 2,374 7,138 2,954 19.895

2972 :.602 4,329 1,986 2.604 1,884 3,145 21.550

1972, 1,479 4,359 2,036 2,746 8,312 3,441 22,373

,974 1.699 4,298 1,996 2,695 9,961 3,352 24.000

1975 1.330 3,919 1,835 2,232 7,074 3.295 19,685

197F 1.551 4,334 1,950 2,620 7,438 3,524 21,417

1977 1,538 4,551 2,072 2,771 8,223 3,858 23,013

1978 1,586 4,620 2,063 2,774 8,624 3,899 23,566

3701

Sourc [.S Department of the Inlerior, Bureau of Mines, Minerals Yearbook.
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Table 3.3.3.11-2. Portland cement capacity utilization
Texas/New Mexico market area, 1973-1978.
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Human Environment

Aggregate (3.3.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.3.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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